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suk ‘ Next week you may be called on to install an air conditioning system 


in a million dollar plant—or it may be just another warm air heating 


st 1 | ® job. In either event, you can’t afford to use anything but a most de- 


\ pendable metal for the ducts. e Whispering campaigns never cease. 
\ Satisfied plant owners pass the word along to their friends that 
\ “so-and-so did a fine job for them.” Other plant owners who 
. have become disgruntled because of repair and maintenance costs 
' do not hesitate to tell their friends that “‘so-and-so’s work does 
not stand up.”” Whether the campaign is favorable or destructive 
depends on the kind of sheet metal you use. e Thousands of 
engineers and contractors realize that this influences future 
business and use only Toncan Copper Molybdenum Iron for 

all sheet metal work. Toncan Iron lasts longer, and therefore 
builds good-will. It costs a little more, sells for more and 
costs less to fabricate because of its better ductility. « The 

full story of Toncan Iron is interestingly told in the book- 

let, “The Path to Permanence.” Write for a copy today. 
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When Writing Republic Steel Corporation for further information, please address Department HP 














[ \ NEW name appears as a member of H. P. & A. C.’s 
Board of Editors this 
listed on the second page following—that of R. D. Touton. Mr. 


Consulting and Contributing month, 
Touton is Technical Director of Bayuk Cigars, Inc., makers of 
Bavuk “Phillies” and other well-known brands and has had a 
wide experience with industrial process air conditioning. 

Most recent of the several articles he has written for H. P. & 
A. C. was published in January, summarized the result of ten 
years’ experience in operating process and comfort air condition- 
ing systems. Data on the business advantages of air con- 
ditioning are always of interest and are useful to the consulting 
engineer, the plant or building engineer or management, and 
to others, in evaluating a proposed investment in an air con- 
ditioning system. A number of articles presenting informa- 
tion along these lines have appeared in past issues under the 
general heading “What Air Conditioning Did for My Business” ; 
this month, A. J. Rummel describes an office air conditioning 
job which it is estimated paid its operating cost through reduc- 
tion of lost time because of sickness of employees. It is 
suggested that readers keep a file of articles of this kind—more 


for ready reference. 





of which will appear in coming issues 


It’s getting to be a habit—activity in air conditioning exceed- 
ing each year that for the preceding year. In St. Louis, air 
conditioning activity is 100 per cent over the same period in 
1935, according to a reliable estimate. Installations during 
February, 1936, in Chicago were 72 per cent over February, 
1935, totalling 1,472 tons as compared to 851 tons, according to 
the Commonwealth Edison Co.’s figures. Carrier Engrg. 
Corp. has consolidated at its home office at Newark, N. J., 
personnel responsible for engineering, installation and service on 
contract air conditioning work for the eastern territory; the 
move was made necessary by the continued growth of the larger 
type of installations which are done directly by Carrier’s own 
construction department, according to L. R. Boulware, general 
manager. . Carrier recently received a $170,000 contract for 
completely air conditioning the Younker Brothers department 
store, Des Moines, Iowa; the job comprises seven floors and 
basement with a total of 233,000 sq ft. Cold water taken from 
two deep wells will be supplemented by 650 tons of centrifugal 
Charles S. 


“Air conditioning offers a market possibility of at least 


refrigeration. Leopold is the consulting engineer. 
200 per cent more business than was done last year,” according 
to J. A. Harlan of Kelvinator Corp. “Most of this will be com- 


mercial installations for restaurants, hotels, theaters, stores, 


beauty parlors, funeral homes, dance halls, auditoriums, etc.” 
Kelvinator is conducting the fourth and final of the series of 
its schools April 6-17 at its factory to provide air conditioning 


engineering training for engineers of several new distributors. 


Valter L. Fleisher is to speak on air conditioning from a 
promotional angle at the 47th annual convention of the Heating, 
Piping and Air Conditioning Contractors National Association 
at Vhiladelphia, May 25-27, according to the preliminary pro- 
gram just released. Other subjects to be discussed, in 
addition to numerous committee reports, include voluntary codes, 
housing, unemployment insurance, standardization, and certifica- 
te . . . Attacking recent proposals to sidetrack formation 
Oi « federal public housing agency, Public Housing Progress for 


Ma-ch states that both the abandonment of PWA’s condemna- 


tion suit before the Supreme Court and the recognition by the 
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President of the need for subsidies to construct low rent housing 
constitute twin victories for public housing advocates. . . . A 
Helen 


Alfred, secretary of the National Public Housing Conference, 


public housing tour of Europe is to be conducted by 
this summer; the group is to sail July 8 on the Queen Mary. 
Working models and operating displays will be empha- 
sized at the Wisconsin air conditioning exposition scheduled to 
be held May 12-16 at the Milwaukee Auditorium. As the 
result of a large number of meetings of American Society for 
Testing Materials standing committees, held in Pittsburgh dur- 
ing “committee week” early last month, many new standard 
specifications and methods of test are to be recommended to 
the Society. In all there were about 180 meetings, including 
main standing committees, their sections and subcommittees... The 
total registered attendance for the group meetings was about 
625, exceeding that of any previous year. Recent pub- 
lication of the third annual report of the Engineers’ Council for 
Professional Development, 29 W. 39th St., New York, N. Y., 
makes available to engineers and educators a record of the activi- 
ties of this body, providing information on the organization, pur- 
poses, policies, personnel of the council and the work of its four 
major committees on student selection and guidance, engineer- 
ing schools, professional training, and professional recognition. 
The 36 page report contains a list of the participating 
bodies and their representatives for 1935-1936, the report of C. 
F. Hirshfeld, chairman of E. C, P. D. for 1935, committee 
reports, the charter and rules of procedure, policies adopted 
since its formation, a brief report on finances, and the com- 


mittee personnel for 1935-1936. 


The Minneapolis heating code, recently published in the form 


of a 72 page booklet, is divided into 17 parts covering general 
provisions, estimating heat required for warming a_ building, 
determining amount of radiation, indirect heating surface, ca- 
pacity and installation of boilers, chimney flue area, pipe sizes 
and piping connections, gravity and mechanical warm air heat- 
ing, ventilation and air conditioning, oil burner, gas burner and 
stoker installations, and validity, violations, penal and effective 


clauses. Louis Clousing is inspector of buildings. 


Which article in this month’s H. P. & A. C. most interests 
you?) On what subject would you like to see more articles? 
The Editors would like to know, as it will be helpful in develop 
ing material for future publication, will aid them in editing 
H. P. 


your cooperation in filling in and returning the coupon on this 


& A. C. to meet your every-day needs and interests; 


page will be appreciated. 


The Editor, 
Heatinc, PipinG anp Air CONDITIONING, 
Six North Michigan Avenue, 
Chicago, Illinois 
The following article in the April, 1936, H.P. & A.C. interests me the 


most 


| would like to see more articl:s on the subject of 


Name a bei : Tith 


Address 
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DON’T LET YOUR INSTALLATIONS 
FOLLOW YOU AROUND 


Pon, 
eee 


CRANE 465-1/2 STANDARD IRON 
O.S. AND Y. WEDGE GATE VALVE 
7 2 l dcdadeeed The Crane 465-1/2 Gate Valve 


1 wm 5 
. g ee as ‘ai a in service on pump line 
STYLES 


STEEL OR BRASS 
STEM; SCREWED OR 
FLANGED; ALSO 
WITH NON-RISING 
STEM. 
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Don’t let your installations follow you around. 
Start off on the right foot with quality materials 
and avoid a lot of losses due to frequent call-backs. 

Crane Valves and Fittings can’t work any mir- 
acles or guarantee the workmanship of every steam- 











| RISING STEM, OF 
STEEL OR BRASS 
(CRANE STEM METAL). 


fitter. but they can smooth out vour troubles 
| ; ' 
| 2 TAPERED COLLAR ON 


caused by faulty material. That’s because they're 
accurately made, scientifically designed to do their 
jobs, and have strength and stamina far beyond 
their rating. 

Standardizing on Crane removes many hazards. 
With Crane heating and plumbing equipment 
you ve integrity and performance you'll be glad to 
back with your own name. With Crane Valves and 
Fittings you increase your security 
from flaws in materials and work- | Your customers’ Vv. J 
manship. You'll be able to order | improvements 





STEM MAKES TIGHT 
JOINT WITH MACHINED 
SURFACE ON UNDER- 
SIOE OF BONNET TO 
PERMIT PACKING 
UNOER PRESSURE 
WHILE WIDE OPEN. 


3 IRON BODY FOR LONG, 
RUGGED SERVICE. 
CARRYING HIGH 
FACTOR OF SAFETY. 


4 8RASS TO BRASS 
SEATING SURFACES; 
OISC GUIDES IN- 
SURE TRUE ANO 
EASY MOVEMENT, 
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a ig PREVENT WEAR OF all materials from a single source, | ¢@9 pay for 
} SEAT FACES 5 ° 
- > - . 
|_| SSeRenes have them come to you backed by a. Publis 
| | ° eh one ° a rane pany, 
HT +4 BREBS SE RY a single responsibility, expedited ont ” i018}. 
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7 Oe ee | Se ee to the job by a single shipment. Price, 
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“A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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DESIGN OF MODERN 
INDUSTRIAL PIPING SYSTEMS 


PREVIOUS article’ SUPPORT OF PIPE LINES 3—A quantity price advantage 


of the same title pre- may be enjoyed when pur 
sented data on the chasing the pipe if the quan 
j 2 5 “ ‘ . * ry . . » . . r - > « rte 
design ot spring hangers By F. Le Snyde r and I . E. Bridge T tity nec lude the upy* rt 


, oka 1—The surface area of the cir 
for the support of piping : aster ieoia 


systems, and for the de- 
termination of the distance 


cular section varies from 20 
oO . . . o 50 » “¢€ ] *Ss é ‘ 
Supplementing previous data on spring hangers to 50 per cent less than that 
f ae of a structural section hav- 
between pipe supports. The for piping and determination of the distance ing the same strength. This 
present article, which sup- 
plements it, is a description 
of a simple and safe method favorable attention, the authors present this the same proportion 
5—The circular section pipe 


reduces the cost of painting, 


between supports, which attracted wide and owner ge 
both material and labor, in 


or determining the size ot month a method and the necessary charts for lends _ itself ' 
the supporting columns for at “ege ca lsat 
pipe lines. The discussion determining the proper size of supporting ying gorreccorg “oe 
. - . oes S& ¢ < section, 
is based on columns of cir- columns and foundations for piping.....Several in that it is a simple prob 
cular section, which are . . lem for maintenance field 
preferred for many reasons, examples clarify the use of the data given mente: ke tae oltiiee 
among which are economy either with welding or 
in the initial installation, screw or flanged fittings. 
and in the maintenance of the system. Other factors The only disadvantage of the circular section that has 
favoring the circular section are: come to the attention of the authors is corrosion at the 
1—Uniform strength in all directions about its neutral axis. base of the column where it enters the concrete founda- 


tion. It may be overcome by pitching the top surface 
of the foundation toward the outer edges as shown in 
Figs. 1 and 2, and by giving the pipe a coat of pitch 


2—The cost of fabricating pipe supports from circular section 
is no greater than that of the structural section. 


“Engineering Department, E. I. duPont de Nemours & Co., Inc., Wil: at this point before finishing the top of the foundation. 
mington, Del. Member of Board of Consulting and Contributing Editors. ps oe , 5 2 : 
‘Engineering Department, E. I. duPont de Nemours & Co., Inc., Wil- Che advantages of this type of supporting structure 


mington, Del. 


inastnc. Prrtuc ann Asa Comsetsoutne, February, 1908, pp. 90-60. are so apparent that this discussion is confined to this 





g. 1 (left)—Foundation for single column pipe support Fig. 3 (left)—Single column pipe support 
g. 2 (right)—Foundation for double column pipe support Fig. 4 (right)—Double column pipe support 
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type. Of course, it is realized that in complex support- 
ing structures the use of the circular section would not 
be logical, but this condition is beyond the scope of this 
article. The methods described here are for use when 
designing a simple pipe supporting system, such as is 
encountered by the designer in every day practice. This 
applies also to the method of designing simple concrete 
foundations described. It will be noted that in the case 
of foundations, dead load is not considered, since usu- 
ally the overturning moment is so much greater than 
the dead load that the latter becomes a negligible factor. 

Preference is given to hanging the pipes from the 
supporting structure, rather than supporting them di- 
rectly on it. Therefore, in the following, the design of 
the supporting structure is based on columns having 
overhanging arms from which the pipe is supported. 
Fig. 3 shows a single column support with an over- 
hanging arm, which is designed to take the dead and 
wind load of the piping system. Fig. 4 shows a double 
column support, the cross member of which is designed 
not only to take the dead load, but also for strength to 
stiffen the supporting structure to resist overturning 
moment set up in the structure by wind load. The size 
of this member is determined arbitrarily and is assumed 
to be the same as the column section. The economic 
advantage gained by designing it for a definite overturn- 
ing and dead load is negligible. 


Advantages of Circular Section Supports 


A detailed study of the strength of various commer- 
cial sections, including structural shapes, has shown 
that the circular section is more suitable for pipe sup- 
ports; this is particularly true in the case of the single 
column support of Fig. 3. For instance, assume a col- 
umn 10 ft high designed to withstand an overturning 
moment of 80,000 Ib. Aliowance is to be made for the 
variation of the strength of the column with the slender- 
ness ratio L/R. It is found that a 6 in. full weight 
steel pipe section weighing 19 lb per ft is required, while 
if an I beam section were used the size would be 8 in. 
and weight 18.4 lb per ft. If an H section were used 
the size required would be 5 in. and the weight 18.9 
Ib per ft. It will be noted that the weight varies but 
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Fig. 5—Double pipe = sup, orts 
having structural cross mem ers 


little. The surface exp: sed 
to weather requires ) ri- 
odical painting for prorec- 
tion against corrosion, 
and in the case of the pipe 
section is much less than 
with the structural sec- 
tions. 

So far as strength is 
concerned, the pipe sec- 
tion has the advantage 
through a definite size 
range, as it has stiffness 
in all directions from its 
neutral axis, while the strength of the structural section 
varies as the direction of load. A carefully designed pipe 
supporting system also considers the load due to ther- 
mal expansion of the pipe line ; these forces are consider- 
able if the temperature difference is high and if the pipe 
is supported directly on the structure. Attention is called 
to several cases of this nature wherein the supports have 
failed in the direction parallel to the pipe line. The con- 
sideration of this condition is less complicated when a 
circular section is used, because the pipe section has 
equal resistance to bending in all directions. Therefore, 
if the column is designed for extreme conditions, other 
load factors entering design are negligible. 

A comparison of the strength and material cost of 
different sections of relative weight is given in the fol- 
lowing table. The cost of the pipe section is based on 
the base rate of $0.03 per Ib while that of the structural 
section is from the base rate of $0.0325 per Ib; the 
effective height is taken as 10 ft. 


CoLuMN Max. Overturn- Total Weicgut = Svurrace Ex- Cost oF 
SECTION ING MomENtT, oF CotuMN, Ls posep, Sg Fr CoLuMN 
In.-Lp 
6” F. W. Pipe 105,000 190 17.35 $5.70 
8” I Beam 82,000 184 26.60 5.98 
5” H Beam 82,000 189 25.00 6.14 


Design of the Supports 


When designing supports for a piping system, it is 

necessary to consider: 

1—Dead Load. (Weight of the pipe to be supported, including 
insulation, weatherproof covering, and ice if any). 

2—The eccentricity of the dead load. (Distance from the center 
of the column to the center of the load, measured along the 
overhanging arm). 

3—The overturning moment created by wind load. 

t—The slenderness ratio of the column, L/R. (which is 1! 
length divided by the radius of gyration). 

5---The strength of the material in the column. 


r 


The fundamental formula most commonly used 
steel columns, which takes into account all of the ab: 
factors, is: 

S = 16000 — 70 L/R=W/A + M/Z 
where: 
S = Allowable compressive stress for steel in !b 


sq in. 
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Fig. 7 (left)—Single pipe sup- 
port entirely welded. Fig. 8 
(right)—Low double pipe sup- 
port with structural member 
welded to top of columns 


L = Height of column, in. 

R = Radius of gyration? of column sec- 
tion, in. 

ii’ = Total dead load to be supported 
from the column, Ib. 

! = Metal areat of the column section, 
sq in. 

\/ = Overturning moment due to wind 
and eccentricity of dead load, ex- 
pressed in Ib-in. 

Z = Section modulusf, in.” (moment of 


inertia divided by distance of 


farthest fiber from neutral axis). 


Fig. 9 has been prepared to simplify the use of this 
formula. The term “ll’/A” was neglected, as in prac- 
tically all cases the wind and eccentric loading are so 
great in comparison with this term that it can be omitted 
without introducing any appreciable error. It has been 
found that for any eccentricity of loading which is 
greater than the diameter of the column, or when the 
distance from the center line of the column to center 


*#See Table 2, p. 96, February, 1936, Heatinc, Pip1nc anp Atr Conon! 
TIONING, 





Fig. 6—Single pipe supports fabri- 
cated with standard screw type fittings 


19] 





of load is greater than column diameter, the error intro- 
duced by the omission of the term I/’/A is not notice- 
able. 

An explanation of the use of the curves shown in 
Fig. 9 is given by the following example : 


Assume two pipe lines to be supported from a single column 
support, the height of which is 10 ft above the foundation. One 
pipe is 10 in. full weight steel, having a total weight of 1000 Ib. 
It is to be supported from the overhanging arm a distance of 
12 in. out from the center of the column. The other pipe is 
4 in. full weight steel, having a total weight of 200 lb, and is 
supported from the overhanging arm 24 in. out from the center 
of the column. The distance between supports is 20 ft. The 
wind pressure on the projected pipe surface is 25 lb per sq ft. 
The projected surface of the pipe exposed to wind pressure is 
assumed to be the outside diameter (including insulation) multi 
plied by its length 
lirst, calculate the force created by wind. (Diameter of pipe 
in feet, multiplied by the distance between supports in 
feet, multiplied by the wind pressure in lb per sq ft) or 


For the 10 in. pipe 


f = 0.8958 Kk 20 K 25 = 448 lb 
lor the 4 in. pipe 
fi = 0.375 &K 20 K 25 = 188 lb 


( Total 


length of the column in inches, multiplied by the wind 


Second, calculate the overturning moment due to wind. 


pressure in lb) or 
For the 10 in. pipe 
F=f 120 = 448 & 120 = 53760 in.-lb 
For the 4 in. pipe 
F, = f: X 120 = 188 & 120 = 22560 in.-lb 
Third, calculate the overturning moment due to eccentricity of 
loading. (Total dead load of the pipe line, multiplied by 
the distance from the center of the column to the center 
of the load, measured along the overhanging arm) or 
For the 10 in. pipe 
E = 1000 * 12 = 12000 in.-lb 
For the 4 in. pipe 
E, = 200 X 24 = 4800 in.-lb 
Then the total overturning moment due to wind pressure and 
dead load is the arithmetic sum of the moments calculated or 
M=—F+F,+ E+ E: or 
53,760 + 22,560 + 12,000 + 4800 = 93,120 in.-lb 
To determine the size of the column which will safely resist 
this overturning moment, see Fig. 9. Referring to the 93,120 = 
Max. Moment line on the chart, and following this line straight 





192 Heating - Piping 
aiAir Conditioning 


across to the right, at the point of intersection of the vertical 
line 10 = Height of Column, it is found that a 6 in. F. W. steel 
pipe column is necessary, since the located point on the chart 
occurs between the 5 and 6 in. size columns. 

The function of the overhanging arm is to support the dead 
load of the pipe only, and is treated in the case of the single 
column support as a cantilever beam. Therefore, it is con- 
sidered to be equal to a column of zero height. In this example 
the overhanging arm is designed to support the dead loads E 
and £;, or 12,000 + 4800 = 16,800 in.-lb. To determine the size 
af the overhanging arm, see Fig. 9. Referring to the 16,800 
= Max. Moment line on the chart at the point of intersection 
of the vertical line 0 = Height of Column, it is found that a 
2% in. F. W. steel pipe is necessary. 


Where the load makes it necessary to use double col- 
umn supports, as shown in Fig. 4, the curves of Fig. 10 
are used in the same manner as are the curves in Fig. 9. 


For example, assume the same values of loading as described 
in the above case for single column supports, and that the 
columns for the double column support are 3 ft apart. Calculate 
the overturning moment due to wind in the same manner as 
described above. In this case the eccentricity of the dead load 
is determined by the distance of the load from the nearest 
column. Now calculate the moment due to dead load: 

For the 10 in. pipe 

E = 1000 X 12 = 12000 in.-lb 
For the 4 in pipe 

FE, = 200 * 12 = 2400 in.-lb 

Then, the total overturning moment due to wind pressure and 
dead load is the arithmetic sum of the moments calculated or 

M=F,+F+E£E+ E,or 
53,760 + 22,560 + 12,000 + 2400 = 90,720 in.-lb 

To determine the size columns which will safely resist this 
moment refer to Fig. 10 and proceed in the same manner as 
described in the case of the single column support. In this case 
the columns necessary will be 4 in. F. W. steel pipe. 
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As stated above the size of the cross arm is arbitrarily ¢  r- 
mined to be the same as that of the columns in order to st ‘en 
the structure to resist overturning moment. 


Design of Foundations 


The foundations of a pipe supporting structure ire 
equally as important as is the structure itself. In may 
cases conditions that enter foundation design are ot 
pertinent to the supporting structure, and therefore an 
investigation of local conditions is necessary before <c- 
sign is completed ; among these conditions are soil pics- 
sure, nature of the soil, if fill, or solid ground, space 
available, etc. With this thought in mind the follow- 
ing discussion is confined to simple concrete foundaticns 
that can be used under average conditions. 

When designing foundations for pipe structures, it is 
always found that the overturning moment is the great- 
est factor. If the foundation is designed properly to 
resist this moment, the dead load of the structure will 
be amply provided for. To resist the overturning mo- 
ment, weight, spread, and depth of the concrete are the 
necessary components in the design. The definition of 
these conditions may be expressed as: 

W=—hb’ X 150 = Pbd'/2 
and equating the moments: 
M=12Wb/6 = 300hb* 
where: 
W = Total weight of the foundation, Ib 
h = Height of the foundation, ft 
b= Length of one side of the square, ft. (Assuming 
the foundation to be square at the base) 
M = Overturning moment, in.-lb 
P = Minimum allowable soil pressure, lb per sq it 
150 = Weight of gravel concrete, lb per cu ft 


Fig. 11 was constructed to simplify the use of this 
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Fig. 9—Single pipe column support 


Fig. 10—Double pipe column support 
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Foundation for single column pipe support 
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Foundation for double column pipe support 





Fig. 12 








FP2¢ Ul WOIPOPUNOY 40 445/27 = 








194 
x 






April, 1936 


equation. An explanation of its use in designing foun- 
dations for single column pipe supports is given by the 
following example : 

Design a foundation to resist an overturning moment of 93,120 
in.-lb. Assume the height of the foundation to be 4 ft. 

Draw a straight line “X-X” intersecting “4 ft” on the A scale, 
and “93,120 in.-lb” on the M scale. Read on the bd scale the 
length of one side of the square, which in this case is 4.3 ft. 
The size of the foundation necessary will then be 4 ft deep by 
4.3 ft square. The minimum soil pressure required to support 
the foundation can be read on the P scale at the point of inter- 
section of the “X-X” line, which is 1200 Ib per sq ft. Soil 
pressure is based on the load of the structure plus the weight 
of the concrete multiplied by two as defined in the above 
equation. This is due to the tipping action of the foundation 
about its neutral axis set up by the overturning moment. 


For double column supports a rectangular founda- 
tion as shown in Fig. 2 is suggested. This arrange- 
ment simplifies design and erection, and reduces cost. 

It is assumed that the average foundation is 3 ft wide, 
and that the length and depth varies with the distance 
between the columns and the overturning moment. Fig. 
12 was constructed on the basis that all simple founda- 
tions of this type can be made 3 ft wide ; for other widths 
it will be necessary to calculate the size with the follow- 
ing formula. It will be noted that as the width in- 
creases or decreases, the length and depth will vary 
proportionately. By equating force of soil pressure on 
the foundation equal to the weight of the foundation: 


W—-150 X¥ 3 X hb = P X 3 X D/2 
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and equating moments: 


M=12 X H’'b/6 = 900hb" 
where: 

W’ = Weight of the foundation, Ib 

h = Height of the foundation, ft 

b = Length of foundation, ft 

P = Minimum soil pressure, lb per sq ft, 

support foundation 

M = Overturning moment, in.-lb 

150 = Weight of gravel concrete, Ib per cu ft 

3 = Constant for width in feet if the nomograph of 
If widths other 


required to 


Fig. 12 is used for calculations. 
than 3 ft are used it should be changed accord- 
ingly, and the problem calculated with the formula. 


An explanation of the use of Fig. 12 is given in the 
following example: 
In the case of double supports the only overturning moment 


which affects the foundation is that caused by wind, since the 
support of the dead load is assumed to be concentric on the 
Therefore, from the example above, the 


supporting columns. 
moment caused by wind, / + F,, only is considered. 
53,760 + 22,560 = 76,320 in.-lb. 

Design a foundation to resist the moment 76,320 in.-lb, the 
width of which is 3 ft. Since the supporting columns are spaced 
3 ft on centers, the length of the foundation is assumed to be 
6 ft. Determine the height and allowable soil pressure. Refer 
Draw a straight line “X-X,” intersecting 6 ft on 
Read on the / 
The allowable 


to Fig. 12. 
the b scale, and 76,320 in.-lb on the M scale. 
scale 2.4 ft, which is the height of the foundation. 


soil pressure is read on the P scale, 710 lb per sq ft. 


Saves 16% Fuel by Modernizing Apartment Heating 


Rone heating stacks, though necessary at times, 
frequently result in high fuel bills due to surplus 
draft when not required. A condition of this sort re- 
cently came up in connection with a 16 story apartment 
building in New York City. 

The owner, an insurance company which took over 
the building under foreclosure, observed what seemed to 
be excessive fuel bills in the apartment's records. In 
fact, some 775 tons of rice coal were required annually. 
One of the first remedial steps was conversion of the 
system to vacuum, effected through the installation of a 
vacuum pump, pipe joint tightening, packing, some re- 
arrangement of piping, and other procedure. 

There are two 175 hp tubular boilers operating at 
10 |b maximum pressure and a smaller unit of the same 
type used chiefly for water heating. In winter all three 
boilers usually ran full blast. At other times one of the 
large boilers was shut down. The stack is 180 ft high 
an] draft was more than adequate under maximum re- 
quirements. When one boiler was shut down the boiler 
room staff never seemed able to reduce stack draft so 
that draft conditions were ideal for the units in service. 

. counterweighted, balanced automatic smoke breech- 
ine damper was installed which is operated according 
to \arometric pressure to maintain about 4 in. over-grate 
droit, kept practically constant despite atmospheric 
chenges. The damper ‘swings open to short circuit boiler 
ro m air to the stack when natural stack draft is too 
str ng and closes, or partially closes, when stack draft is 


weak. The ash pit doors are wide open at all times. 
The contractor who made the installation states that 
since the improvement, coal consumption has been re- 
duced to 650 tons. The owner's representative adds that 
whereas many apartments adjacent to the heating stack 
were abnormally hot, now they are cool and tenant com- 
Fly ash, formerly a nuisance, also 


plaints have ceased. 
Cost of the damper installation 


has ceased to annoy. 
was earned in full the first season of the modernization, 
fuel saving being 16 per cent.—R. C. Nason. 

Boiler and Mechanical Horsepower 


Many find the relationship between a boiler horse- 
power and the horsepower of an engine or motor con- 
fusing. Surprising as it may be, a boiler hp is 13.2 times 
as great as a mechanical hp. Here are the figures: 

One boiler hp = 33,472 Btu per hr. 
One mechanical hp = 2,546 Btu per hr. 

The reason for this difference is that in the days when 
boilers and engines were first made and used, a 100 hp 
boiler was called so because of its ability to supply enough 
steam to run a 100 hp engine. A 200 hp boiler could 
furnish enough steam to run a 200 hp engine, and so on. 

It is evident that when one boiler horsepower pro- 
duced one mechanical horsepower the efficiency of con- 
version was only | 13.2 = 7.6 per cent. In other 
words, only 7.6 per cent of the heat energy in the steam 
was converted into work. Today, efficiencies are much 
According to my files the highest reported 
SCH APHORST. 


greater. 
record is 27 per cent.—W. F. 








Acme. 





HE evils which can follow submergence 

of heating, piping or air conditioning 

equipment in muddy water pursue a long 
and devious path, particularly because of the nec- 
essity of restoring service quickly after the flood 
has passed. 

lt is possible, usually, to wash out the mud 
from the interior of boilers, piping, tanks, pumps, 
etc., and thus to restore a measure of cleanliness 
rather rapidly. It is not possible, however, to re- 
move the water from the brick work of boiler settings, 
from the windings of electric generators, motors, and 
electric control devices without a comparatively long 
drying process. 

Brick work and concrete saturated with water and 
then heated quickly will be torn to pieces by the rapid 
expansion of the water and by the steam. The windings 
of electric apparatus must be water-free before the usual 
energy is applied, as otherwise the moisture will short 
circuit the windings and burn them out with resultant 
heavy expense for re-winding. Probably the best pro- 
cedure is to send the armatures and coils from large 
motors to an electrical manufacturer’s plant where they 
can be baked dry under controlled temperature condi- 
tions, and where they can be proved ready for service 
without danger of damage. Where large heavy gen- 
erators have submerged it is possible to dry them out in 
place, using fan-blown heated air, but the process is a 
tedious one, and the temperature of the air must be 
limited. 

There is some advantage in buildings liable to sub- 
mergence in the use of belted small electric motors for 
fans, pumps, and the like, since these usually can be 
replaced quickly with borrowed temporary substitutes 
while the original motors are rehabilitated. 

Of course any competent custodian will, after a flood, 


*Consulting Engineer, Chicago, Ill Member of Board of Consulting 
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wash out all shaft bearings to be sure that no grit ‘jas 
contaminated the grease. The oil of bearings w) ich 
use oil, being lighter than water, will have been re- 
placed by dirty water, and of course this must be « or- 
rected. 

There is nothing to be done about water so: ed 
boiler masonry except to dry it out very slowly wi') a 
small fire. : 


If the flood came so quickly that the fires could jot 
be drawn and the boilers cooled down, it is advisable. 
particularly with cast iron boilers, to apprehend cracked 


castings and other leaks due to the rapid localized « y- 
traction following sudden cooling by flood waters. A 
wise precept no matter what kind of boiler may be in 
service is to have a standard hydrostatic test and a com- 
plete inspection made by the boiler insurance company. 

The insulation of the boiler and hot piping will almost 
assuredly be so compressed and matted as to be useless, 
if indeed it has not fallen off. The insulation depends 
on its cellular quality for heat-barring effect, and the 
cellular quality of most insulation will be destroyed when 
it is water-soaked. It is quite likely that even if the 
insulation is not ruined the canvas jackets will mildew, 
and that some process of sterilization of the spores and 
then repainting of the canvas will be necessary. 

Any tanks which could not be filled when the water 


AFTER the FLOOD 


Restoring Equipment to Service 


By Samuel R. Lewis* 


rose around them must have exerted a powerful lifting 
effect and if not torn loose may have strained the pipe 
connections so that they will leak. Almost any buried 
fuel oil tank in flooded districts will endeavor to float up 
with the water, especially if only partly full. It is 
customary to anchor such tanks with concrete of suff- 
cient weight to hold them down, even though they are 
empty, and it would be wise, in preparing for a flood, 
to fill the fuel oil tanks full of oil and to close off the 
valves so that the uncontaminated oil assuredly will be 
on hand after the flood is over. The oil will weigh less 
than the water it displaces, but the oil plus the weight 
of the tank and that of the superimposed earth probably 
will overbalance the lift of the water even without a 
concrete anchorage. 

I will never forget watching a big brick cistern float 
ing down the Missouri River at St. Joseph, Mo., dw 
ing one of the periodical floods of the “Big Muddy 
This round cistern evidently was nearly empty when 
the river washed the earth from around it, and althou: 
it was at least 15 ft in diameter it floated along 1n 
stream just as easily as would a jug in a bath tub. 

I remember also designing a low-lying boiler ro 
for an institution in Marietta, an Ohio city subject 
floods. This boiler room is reinforced and weigh 
down with water-tight walls extending above flood | 
so that it simulates a ship’s hull run aground when | 
high water comes. 


rh 











New Uses for the Psychrometric Chart in 
Simplifying Air Conditioning Problems 


XAMPLE 5, published last month,’ served to 

emphasize the fact that the quantity of air to be 

conditioned should not be selected until after the 
dry and wet bulb temperatures of the air supply have 
been determined by means of the heat ratio line. After 
the dry bulb temperature of the air supply has been de- 
termined, the quantity of air required can be calculated. 
Equation 1 (p. 87, February article) can be converted 
to the following form for quickly determining the re- 
quired air quantity: 


Hs 
0=————__ [5] 
a3 (4 —4,) 
where 
OQ =cim of air to be supplied 
H, = Total sensible heat gain of the conditioned room 


in Btu per hr 
r= Dry bulb temperature to be maintained in the con- 
ditioned room 
t, = Dry bulb temperature of the chilled air supply. 
Table 2, which gives the cfm required per 1000 Btu of 
sensible heat gain, can be used even more conveniently 
than can Equation 5. 

Example 6 illustrates the use of both Equation 5 and 
Table 2. 

EXAMPLE 6—Assume the conditions of Example 5, 
except that the owner has waived the requirement of 
1200 cfm of air.2 Determine the condition of the air 
supply, and the quantity of air which must be supplied. 

Solution—Referring to Fig. 8 (March issue) the peint 
D represents the required condition of the air supply. 
The dry bulb temperature of the air supply should be 59 
F and the wet bulb 57.3 F. 

15,200 





[from Equation 5] 


1.1 X 21 
O = 657 cfm 
The air quantity can also be determined with aid of 
Table 2. For a temperature rise of 21 F in the air sup- 
ply, 43.1 cfm must be delivered for each 1000 Btu per hr 
of sensible heat gain. 
15,200 
—— X 43.1 
1,000 


O = 655 cfm 


ery often the air quantity, when calculated according 
this method, will be smaller than that required by 
tilation ordinances, or smaller than the quantity the 


to 
ve 


ie Trane Co., LaCrosse, Wis. Copyright, 1936, by William Goodman. 
ee HEATING, Pipinc aNpD Air CONDITIONING, March, 1936, pp. 147- 
1 nd February, 1936, pp. 87-90 and 92. 
ample 5 read: A conditioned room which has a sensible heat gain 
200 Btu per hr and a latent heat gain of 4800 Btu per hr is to be 
tained at a dry bulb temperature of 80 F and a relative humidity 
ber cent. _The characteristics of the air cooling equipment are such 
the air leaving it has a relative humidity of 90 per cent. The owner 
equested that 1200 cfm of outside air be conditioned and delivered. 
the designer comply with his request? 
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By William Goodman* 


Part 3—Additional examples of the solution of 
air conditioning problems by the “‘psych”’ chart, and 
a discussion of cases where the sensible heat ratio 


is so low as to require reheating, are given here 


designer feels, as a result of his experience with ventila- 
tion systems, should be supplied. If the air quantity is 
arbitrarily selected and insisted upon, the relative hu- 
midity in the conditioned room will be too high. The 
result of supplying too large a quantity of conditioned 
air to an enclosure is invariably too high a relative 
humidity. This is illustrated by the solution of Exam- 
ple 7: 

EXAMPLE 7—Assume the conditions of Example 5, 
except that the owner is willing to waive the require- 
ment of maintaining a 50 per cent relative humidity in 
the conditioned room. Find the relative humidity which 
will result in the room. 

Solution—In Example 5 
supply must have a dry bulb of 68.3 F if a room tempera- 
ture of 80 F is to be maintained with a 1200 cfm air 
supply. Also, it was stated that the characteristics of the 


, it was shown that the air 


Table 2—Quantity of Air Supply Required for Various Rises 
in Dry Bulb Temperature 
CFM Reourrep rer 1000 Bru 
OF SENSIBLI 
Heat GAIN Per HR 


Rise in Dry Bus 
TEMPERATURE OF AIR 
Supp.y, Decrees FAHRENHEIT 


6 150.8 

o aees ocee se : 129.3 

8 113.1 

 eeeensaotenenabs 066s GR 100.5 
10 90.5 
BE seeen 82.3 
12 75.4 
Be: eesus< 69.6 
Be aga sdaadseouesh 64.6 
15 60.3 
Ee Gas esébcncedes-adeabeiuce 56.6 
17 53.2 
DP Susuiuckadanecdaaenandin 50.3 
DD weensnae 47.6 
20 45.2 
Be eéuncepesedcces 43.1 
22 41.1 
el ws ddd bdeedbaesenawes 39.3 
24 37.7 
25 36.2 
26 34.8 
27 33.5 
28 32.3 
29 31.2 
Ee £66 e80C6eseeaeke 30.2 
31 29.2 
a .aeevensess 28.3 
DD deans vedntoadaeventedateanns 27.4 
ee Shes nsekutideunoesas 26.6 
35 25.9 
Pe nes bonvnGd0ees cde ten eeane eae 25.1 
37 24.5 
Ds. sad eeneioevesacas 23.8 
39 23.2 
Pe stbeadoes as aaxvdeasdaeaens 22.6 
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equipment were such that the air leaving it had a rela- 
tive humidity of 90 per cent. Therefore, locate the point 
A in Fig. 9 at the intersection of 68.3 F dry bulb tem- 
perature with the 90 per cent relative humidity curve. 
Since the heat ratio is 0.76, lay off the line A-C at an 
angle of 21°-3° with the horizontal.* The line A-C in- 
tersects the required room dry bulb temperature of 80 I 
at point B. The relative humidity which will result in 
the conditioned room is 65 per cent, as read at point B. 


When Reheating Is Required 


When very low relative humidities must be main- 
tained, or when low sensible heat ratios are encountered, 
a sensible heat ratio line such as A-B, Fig. 10, when 
drawn on the psychrometric chart, may often fail to in- 
tersect the curves of 80 per cent relative humidity and 
higher. It is a characteristic of surface and spray type 
coolers that the air leaving them, while low in moisture 
content, is very nearly saturated, having relative humidi- 
ties of roughly 85 per cent and higher. It is apparent, 
therefore, that commercial air conditioning equipment, 
while it can produce air of a low enough moisture con- 
tent, cannot produce air of a low enough relative hu- 
midity to satisfy the requirements of a heat ratio line 
such as A-B of Fig. 10. 

Sensible heat ratios so low that the heat ratio line will 
not intersect the curves of 80 or 90 per cent relative 
humidity are rarely encountered in comfort cooling work. 
Rooms in which people are exercising or dancing some- 
times have low sensible heat ratios. The latent heat 
liberated by people when exercising is more than double 
the amount liberated when at rest, while the sensible 
heat liberated remains almost constant. Because of this 
the sensible heat ratio in such places as ballrooms may 
occasionally be so low that a steep heat ratio line will 
result. 





*See Table 1, p. 148, March issue. 


‘This statement rests on the fact that the resultant condition of a mix- 
ture of air from two different sources can be found on the psychrometric 
chart by the following method: 


Let point 4 on Fig. I represent the state of air from one source. Let 
point B represent the state of air from a second source. Draw a straight 
line connecting points 4A and B. Any point, such as C, which falls on the 
line 4-B, represents the final condition of the mixture of air from the 
two sources, The location of the point C depends on the percentage of 
air from each source which is present in the mixture. For instance, if 


50 per cent of the air in the mixture came from source A, and 50 per 
cent from source B, point C, representing the final condition of the mix 
ture, would fall on the line A-B exactly half-way between points A ani 

If only 25 per cent of the air in the mixture came from source B, 
point C would lie on the line A-B, one-quarter of the distance from A 
to B. In this case, point C would lie closest to point A. 

The easiest way to locate C is to find the resultant dry bulb tempera- 
ture of the mixture; point C will then lie at the intersection of the vertical 
dry bulb line, representing the final temperature of the mixture, and line 
A-B. For instance, Fig. I was drawn for the following conditions: Out 
side air, having a 95 F dry bulb and 76 F wet bulb temperature is to be 
mixed with room air having an 80 F dry bulb and 67 F wet bulb tempera 
ture. 25 per cent of the mixture is to consist of outdoor air and the 
balance of the mixture, or 75 per cent, is to be room air. 

The final dry bulb temperature of the mixture can be quickly found as 
fi llows: 


Outside air 0.25 & 95 23.75 
Inside air 0.75 & 80 60.00 
Final dry bulb tempera- ] 83.75 F 
ture of mixture \ 


Point C, representing the resultant condition of the air mixture is 
located on line A-B at the point where the vertical line of 83.75 F dry 
bulb temperature crosses line 4-B. 

Now referring to Fig. 11, the state point of an air supply for the con- 
ditioned room must lie on the heat ratio line 4-B his being the case. 
it is obvious that the resultant condition of an air mixture, consisting of 
air from two different sources, must intersect on the heat ratio line if 
the air mixture, when used as an air supply to the conditioned room, is 
to maintain the specified dry bulb temperature and relative humidity in 
the conditioned room, 


When a steep heat ratio line results, there is no ren dy 
but to reheat the air supply from the point at whic | it 
leaves the conditioning equipment to some point on he 
heat ratio line. Such a reheating process is illustrate. jn 
Fig. 10. The point C, chosen at random on the c:-ve 
of 90 per cent relative humidity, represents the condi on 
of the air supply as it leaves the cooling equipment. he 
air supply is then reheated from point C to point / on 
heat ratio line A-B. Such a heating process takes }) ice 
along a horizontal line of constant dew point tempcra- 
ture, since no moisture is added. 

If the air supply were not reheated after leaving ‘he 
conditioning equipment in the state represented by puint 
C, it is obvious that the air supply would heat alony a 
heat ratio line such as C-D. As a result, the relatiy 
humidity in the conditioned room would be higher than 
might be desired. 

Reheating of the chilled air supply for the unusual 
conditioned room having a low heat ratio can be accom- 
plished in several ways. It is not necessary to use steam 
with the entailed expense of operating a boiler during 
the summer months. The chilled air supply leaving the 
cooling coils can be reheated by mixing it with air 
having a higher dry bulb temperature. In actual prac- 
tice, however, this method works out poorly. 

A warm stream of air used for reheating a chilled air 
supply must be in such a state that the straight line con- 
necting the “state point’’ of the warmer air with the 
"state point” of the chilled air leaving the cooling coils 
will intersect on the heat ratio line.* This is illustrated 
in Fig. 11. 

A-B is the heat ratio line; A represents the condition 
of the room air. Let point C represent the condition of 
the chilled air leaving the cooling coils. Suppose that 
air from four different sources is available for reheating 
and that the air from each source is in a different state, 
represented by points D, E, F and G. Since the straight 
lines drawn from C to both D and E do not intersect 
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intersect the heat ratio line, outside air may be unsatis- 
factory for use as a reheating medium, for (1) there is 
no assurance that the outdoor air will be in such a state, 
a major portion of the time, that it can be used for re- 
heating ; and (2) the introduction of outdoor air into a 
conditioned room, without first cooling and dehumidify- 
ing it, results in a rise in the relative humidity in the 
room. This can sometimes be avoided by providing an 
additional conditioned air supply to care for the added 
sensible and latent heat load of the room due to the in- 

troduction of outside air. 
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Fig. 9—Finding the relative 
humidity which will be 
maintained in a room, other 
conditions being given, is 
the subject of Example 7; 
the solution is shown here 
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Fig. 10—When a steep heat ratio line such as A-B 
results, reheating is required. Such a process takes 
place along a line of constant dew point temperature, 
from C to E. If the air supply were not reheated after 
leaving the conditioning equipment, it would heat up 
along a line such as C-D, giving a higher relative hu- 
midity in the conditioned room than might be desired 


the heat ratio line A-B, it is obvious that air from these 
sources cannot be used. The straight lines drawn from 
C to F and G do intersect the heat ratio line A-B and 
therefore air from these sources will serve satisfactorily. 

In most air conditioning installations, air for reheating 
purposes can be obtained from but two sources, return 
air from the conditioned room or outdoor air. Air from 
the former source cannot be used when reheating is 
required because of a steep heat ratio line, and air from 
the 'atter source is unsuitable for this purpose. 

Return air from the room, as represented by the point 
A, cannot be used since the point of intersection of the 
lines A-C and A-B is the point A itself. Under these 
concitions, an infinite quantity of air would have to be 
sup lied in the conditioned room. Often the line con- 


nec ng the point representing the state of the outside 


air, is E of Fig. 11, with point C, will not intersect on the 
hea’ ratio line. 


Even where the connecting line does 
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However as a result of in- 
troducing the  wuncondi- 
“ tioned outdoor air directly 
into the room, the sensible 
heat ratio of the room will 
be lowered still more, thus 
aggravating the condition. 
The effect of introducing 
unconditioned outdoor air 
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Fig. 11—A warm stream of air for reheating a chilled air 
supply must be in such a state that the straight line con- 
necting the state point of the warmer air with the state point 
of the chilled air will intersect on the heat ratio line 


into a room, insofar as the temperature and relative hu- 
midity of the conditioned room are concerned, is exactly 
the same whether the outdoor air is delivered alone or 
mixed with conditioned air before being introduced into 
the room. 

Under these circumstances, there must be an actual 
addition of sensible heat to the chilled air supply. Two 
excellent methods are: (1) Warm water leaving the con- 
densers may be circulated through a coil in the path of 
the chilled air leaving the cooling coils. (2) The so- 
called “run-around” cycle. These will be discussed next 
month. 





Piping at 
Boulder Dam 


By Carleton W. Campbell * 


IKE everything else about the Boulder Dam 

project, the piping requirements are unusually 

large and interesting. There is in all a total pipe 
weight to be installed of about 6,700,000 Ib, including 
fittings, ranging in size from the 30 ft penstocks down 
to % in. copper oil lines and including over 3,000,000 ft 
of 1 in. cooling pipe. In addition to the penstock draw- 
ings, the piping required approximately 350 drawings 
covering general plans, diagrams, layouts and details. 

The penstock system is a giant piping project in itself. 
There are four main headers 30 ft in diameter with a 
maximum wall thickness of 234 in., made of high tensile 
strength plates. Each header has four 13 ft diameter 
branches to serve the turbines. Just below the last 
branch, each main conduit is reduced to 25 ft diameter 
and continues on down to a complicated manifolded out- 
let works controlled by large needle valves. The entire 
system, under full head of around 500 ft, has a total 
discharge capacity of 120,000 cu ft per sec. 

This system requires about 4375 lineal feet of 30 ft 
diameter pipe weighing an average of 11,220 lb per ft, 
1760 ft of 25 ft pipe, and 5550 ft of 13 ft pipe. The 30 
ft pipe is made up into 30 ft lengths each having a 15 in. 
stiffening ring around its center by which it will be sup- 
ported by brackets that bear on concrete piers in the 
tunnels. The lengths have a butt strap welded on one 
end to form a bell end for joining to the next length. 


“Mechanical and Industrial Engineer, Denver, Colo. 


Author’s sketch of penstock details showing how a bell end is 
formed of metal of the same thickness as the pipe by welding 
in the fabricating shop. On the job, the pipe is cooled some- 
what below working temperature and the bell heated for a 
shrink fit. It is then pinned together by a double row of 
headless undercut pins around each of which is an annular 
groove permitting metal to be peened into the undercut pins. 
Supporting brackets are welded to the stiffening rings on 
the job 
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There is also a reinforcing “tire” welded around ach 
length near the end opposite the bell. Working pre sure 
will average 225 lb per sq in. 

For the power house piping, over 40 hanger dra\. ings 
were prepared so that along every pipe line there w juld 
be the proper hanger fittings cast into the concrete. The 
slotted channel type hanger is used mostly, and where 
there is a large, heavy line or heavy fittings to be hung, 
“U” bolts are also cast into the concrete for chain-! lock 
anchorage, making it possible to hang the entire job with- 
out the aid of scaffolding. Another time-saving factor 
is that each and every piece of fabricated pipe, fitting, 
gasket, and even every set of bolts for flanged unions is 
numbered on the drawings and shipped from the various 
factories supplying this material numbered just like the 
drawings. This careful planning of hangers and num- 
bering of all pieces is estimated to save from 2 to 3c per 
lb in erection cost. 

Next in size after the penstocks is the cooling water 
system for the generators to deliver about 90,000 gpm 
and unique in that no pumps are involved. High pres- 
sure water taken from the penstocks energizes large 
eductors that pick up water from the tailrace, the mingl- 
ing of the high pressure water and the slow pick-up 
water producing an average pressure and velocity suit- 
able for the cooling system and eliminating motors, 
pumps and reducing valves. The energy of the penstock 
water also is used directly for service requirements in 
energizing the large eductors, two of which are installed 
in the discharge tubes of each turbine. These are for the 
purpose of un-watering the turbine draft tubes below the 
water level in the tailrace, for repairs. Gates can be 
closed to shut out the tailrace and the eductors in each 
tube will have a combined capacity of 3 cu ft per sec of 
leakage water and have the advantage over centrifugal 
pumps that they will handle mud and sand without dam- 
age and will not lose their prime. 
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‘HE final operation in a fuel oil transmission sys- 
tem is that of metering, or regulating the feed to 
the nozzle or atomizer. There are two distinct 

phases to this operation, the first—which is the one to 

be considered in this paper—being the mechanism of 
hydraulic regulation of flow; the second is the method 
of actuating this mechanism and hence of proportioning 
the fuel flow in accordance with load or process de- 


mands. 
Types of Valves Used 


The first and still the commonest means employed for 
regulating oil flow is the needle valve, both in the angle 
and straight-through forms; for light oils it is a fairly 
satisfactory valve. Many forms are made with indicating 
devices to show the 
amount of rotation from 
the closed position. For . 
heavier oils, however, Handlin 
they exhibit a tendency £ 
toward flow restrictions, 
probably because of film 
formation. In the needle 
valve, the space through 
which the fluid flows is 
distributed as a ring be- B 
tween the two concentric Jy 
circles of the valve stem 
and the valve seat. This 
ring very often is so narrow that the viscous oils 
tend to cling to both sides, and if the surface tension is 
sufficiently strong, the resultant film which is gradually 
stretched across the opening slowly diminishes the flow 
until it stops completely. Operators often try to over- 
come this by raising the oil pressure at the pump, but 
that is exactly the wrong thing to do. Higher pressure 
merely increases the speed of flow, so that the annular 
opening of the needle valve must be even smaller for the 
same quantity, and the tendency toward film formation 
increases. To correct diminishing flow in a needle valve, 
drop the pressure to the lowest possible point so that the 
valve may be opened as wide as possible for the per- 
missible quantity passed. This will retard and some- 
times overcome the tendency toward film formation. 
Sometimes the same diminution of flow occurs because 
of colloidal sediment which cannot be removed at the 
strainers; the same rule holds—running at the lowest 
possible pressure to prevent the sediment from deposit- 
ing on the valve seat, which is the point of greatest re- 
striction after the strainers. 

Globe valves are seldom used in oil systems both be- 
cause of the high pressure drop which they induce in the 
line, and because the slight clearance between the disc 
and seat gives rise to the same film formation or sedi- 
ment deposit as with needle valves. Gate valves are, 
of course, hardly adaptable to control but are commonly 
use’ as shut-off valves. 

A popular adaptation of the needle valve is the meter- 
ing, or V-notch, valve, in which the stem is a cylinder 
fitti.g closely through the seat opening. When the stem 
is t. rned completely down, the upper end of the cylinder, 
whi-h broadens out into a cone, brings the seat surface 
into tight contact with this cone and flow ceases. Cut 


1S 


re 


C ‘ef Engineer, Consumers Petroleum Co., Chicago, III. 
1936 by Kalman Steiner. 


. 


Copyright, 





Part 5—Metering, or Feed Regulation 


Kalman Steiner* 


longitudinally into the surface of the cylinder is a V- 
shaped notch which has a varying cross-section. Turn- 
ing the valve stem therefore exposes a varying cross- 
section of the “V” for flow of liquid, so that close con- 
trol can be had. The same amount of opening as would 
exist in a needle valve for the same flow under identical 
conditions is therefore condensed from a ring into a tri- 
angle so that the smallest dimension of the opening is 
much greater and the tendency toward film formation or 
sediment deposition is reduced. This V-notch valve 
serves well with most industrial fuels except the very 
heaviest. 


Orifice Plates 


Leaving the realm of valves, the next sort of control 
device is the orifice plate. 
An orifice offers the ad- 
eo vantages that no work- 
Fuel Oil ing parts are needed in 
the device itself, and that 
flow through it can be 
controlled by simply 
varying the pressure be- 
hind it. The flow is in- 
dependent of film restric- 
tions because of the full 
circular opening. Against 
the orifice as a regulat- 
ing device are the facts 
that with any given orifice the flow can be varied only to 
the maximum and minimum limits set by available pres- 
sure variation ; beyond these limits, it becomes necessary 
to use another orifice plate, with a larger or smaller orifice 
as the case may be. Orifice plates are also occasionally 
used with standpipes, so that the head acting on the up- 
stream side is varied by raising or lowering the level of 
liquid in the standpipe. This method is not easily adapt- 
able to industrial use. 


Other Flow Regulators 


These two methods of control embody oil pressure as 
one of the variables, for regardless of the valve or orifice 
used, flow is determined by the pressure head existing 
on the upstream side, or, more properly, by the pressure 
differential between the upstream and downstream side, 
which is a function of the upstream pressure. Since 
pressure regulators are not as yet perfect in their regu- 
lation, it follows that metering devices dependent upon 
them will reflect a variation in flow equivalent to the 
variation in pressure. Changes in oil viscosity will also 
cause changes in delivery through a valve or orifice. 
Hence, a regulator independent of oil pressure will elim- 
inate that variable, and at least one form is available 
which also eliminates variation due to viscosity changes. 

One commercial form of such a flow regulator depends 
for its operation upon the uniform and unvarying deliv- 
ery of a displacement pump such as an internal gear 
type, regardless of changes in the fuel oil’s viscosity, 
temperature, or other physical attributes. This uniform 
delivery is taken into the central cylindrical bore of the 
uniflow valve, as it is called. There are two outlets from 
this central bore, one leading back to the storage tank, 
the other to the burner. A piston working back and 
forth in this bore will vary, by means of a screw adjust- 
ment, the area exposed by the two outlets of the central 





Sixty Gas Fired Units 


Heat Pier Exhibit Space 


NI of the largest unobstructed exhibit spaces in 

the world—a space 67 ft wide and 2300 ft long, 
on Chicago’s Navy Pier—is now being heated by 60 twin 
gas fired unit heaters. The unusual shape of the exposi- 
tion hall, especially its extreme length, dictated against 
a central heating plant. A factor influencing the choice 
of equipment was the comparative narrowness of the 
hall, making it undesirable to encroach on floor space. 

The heaters, each twin unit with a rating of 400,000 
Btu per hr, are spaced 40 ft apart along the south wall. 
Air is circulated by two squirrel cage rotary blowers, 
mounted on a single shaft, driven by a 1 hp motor at 
600 rpm. [ach twin unit will heat and circulate 5800 
cfm of air. 

The heaters are hung from roof members 10 ft above 
the floor, and a 4 ft by 1 ft cold air intake runs from 
each heater to within 3 ft of the floor. Each intake has 
a manually controlled damper so that inside or outside 
air can be circulated; except for unusually crowded con- 
ditions, it is expected that most of the air will be recir- 
culated. It is contemplated that the fans on the heaters 
will be used during the summer for ventilating the exhibit 
hall, their capacity making it possible to change the air 
every eight minutes. 

Design temperature was 70 I inside with —20 I out- 
side. Controls on each heater make it possible to shut 
off one of the twin units, and thus heat only half of 
the air which is circulated through the unit in mild 
weather. 

To secure an adequate supply of gas for the installa- 
tion, The Peoples Gas Light and Coke Co. laid 7000 ft 
of gas main (3000 ft of 12 in. and 4000 ft of 6 in.) 








Installing the pressure regulators which serve each of the 60 
twin unit heaters for the 67 ft by 2300 ft exhibit space. Gas 
pressure, reduced from 6 lb to 6 in. at sub-headers, is further 
reduced at the burners to 3 in. to assure uniformity of operation 


which carries gas at pressures between 24% and 6 lb 
per sq in. Pressure is lowered to 6 in. at three sub- 
headers by reducing valves; each sub-header supplies 20 
of the heating units, and each heating unit has a regula- 
tor which reduces the pressure at the burner from 
6 to 3 in. 

Gas is metered through a 35,000 cfh rotary orifice 
meter housed and kept at a temperature of not less than 
40 F by a 30 gal autcmatic water heater with radiation 
connected and surrounding the meter. 

The contractors were Robert Gordon Co. Heating of 
the space has already insured a number of conventions 
which would otherwise have been lost, it is said 
WINFIELD FOSsTER.* 


*The Peoples Gas Light and Coke Co., Chicago, III. 





Handling Fuel Oil— 
[Concluded from preceding page| 


chamber. With any position of the piston, therefore, a 
ratio is determined between the outlet to the tank and 
the outlet to the burner. The discharge from the pump 
must therefore divide in conformance with this ratio, 
and since the discharge is a constant, regardless of the 
physical state of the oil, the feed to the burner is a con- 
stant. 

Some devices utilize the uniform delivery of a gear 
type pump to establish the feed itself, by providing a 
means of varying the mesh of the gears. For any given 
mesh the discharge is a constant, and this discharge is 
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used as the burner feed. In such cases the surplus trom 
the main pump, ahead of the metering pump, is returned 
to storage. This method however implies the use of two 
pumps which is not always desirable. 

A recent interesting development is a fuel unit for 

domestic oil burner use which embraces three or tour 
elements of the pumping system (usually made ly at 
least two different manufacturers) such as pump. 
strainer, pressure regulating valve, and sometimes 4 
pressure gauge or vacuum gauge. 
[This is the fifth of Mr. Steiner's five articles on handli el 
oil. Previous articles appeared in Heatinc, PIPING AN! 
CONDITIONING, November, 1935, p. 538; December, 193° 
575-576; February, 1936, pp. 91-92; March, 1936, pp. 145 
THE Eprtor.} 
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PRACTICAL HEATING 








By 


Harold J. Taylor* 
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@ Notes Unit heaters in themselves are quite im- 
on Unit mune to defects but trouble is often encoun- 
Heaters tered due to improper installation, operation 


or maintenance. The following notes are the 
result of a wide experience in correcting such difficulties. 

Dirt—Due to the recirculation of air, units may be- 
come clogged up with dust, grease, etc., which cuts down 
the heating effect. Air or steam, if available, may be 
used to blow the accumulations from the finned surfaces. 

Check Valves—When two or more units are installed 
it is customary to use either traps or check valves or to 
use a wet return. If it is practical to connect to a wet 
return, do so, as I believe this results in a trouble-free 
and better working job. 

Where check valves are used on the return of a dry 
return system, be sure they are installed at a point low 
enough (at least 10 in.) so that steam in the return line 
will not hold the check valve closed and air-bind the 
unit. To determine whether or not the unit is air-bound, 
get up at least a pound or so of pressure and with the 
motor turned off, run your hand over the entire surface 
of the unit. If it is not hot throughout then the unit 
must be air-bound. In keeping 10 in. or more below 
the unit with the check valve, the weight of condensate 
plus the steam pressure will open the check valve against 
the opposing return line steam pressure. 

Between the check valve and bottom of the unit heater 
there should be installed a good quick vent valve, prefer- 
ably of the float type. Keep in mind that most of the 
quick vent valves on the market will close off on pres- 
sures exceeding 10 Ib. The quick vent valve should be 
extended up to approximately 20 in. from the opening 
of the return line where connection to vent is made 

Traps—When traps are used with unit heaters it must 
be remembered that the return line will have no pressure 
in it and the boiler will have to be protected against a 
condition which will prevent the condensation from re- 
turning to it because of the unequal pressure between 
the supply and return mains. Determine the water line 
difference and pressure drop and then decide what auto- 
matic means if any will be used to return the water of 
condensation to the boiler—boiler return trap, condensa- 
tion, or combination condensation and vacuum pump. 





Traps of ample capacity to handle the condensation 
when the units are starting up and the air temperature 
entering the units is very low should be selected. I would 
suggest, especially on large units, the use of combination 
float and thermostatic traps. 

Where the supply to the unit is fitted with a gate 


valve and the return from the unit is connected into a 
wet return, a 45 deg check valve should be installed in 
the r turn line from the unit. This will prevent the water 
irom. the wet return backing up into the unit in the 
even’ the gate valve is shut off. 


E. ctrical—It may be that the motor is wired for one 


type of current and is connected to a different power 


“( Detrcit. Mich 


acting Engineer, 
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supply. In this case the speed of the fan motor is af- 
lected and the unit will not develop its rated capacity. 

Motors should be oiled or greased at least once during 
the heating season. Do not over-oil or grease a motor. 

Multi-Speed Motors—lt is often desirable to furnish 
motors of more than one speed. When a two or three 
speed unit is to be used, the capacity of unit should be 
based upon the second or low speed to deliver the normal 
sq ft of radiation required to heat the building, the higher 
speed being used for heating up periods. The boiler size 
is of course selected on the high speed delivery capacity 
of the unit. 

Control—Where constant steam 
and even temperature is desired, install a temperature 
(thermostat) control which will automatically start and 
stop the motor to maintain a positive temperature. De- 
pending on the type of job and location of the unit heat- 
crs, one thermostat may be used to control one or more 
units. The thermostat should not be in the stream of 
heated air; a logical location is usually near one of the 
unit heaters in the path of the return air. 

When the steam pressure is not constant and manual 
operation of the motors is not»practical, then I would 
suggest the installation of a clamp-on control on the 
return line from the unit heater which will automatically 
keep the motor running only when the unit is full of 
steam. In steam failure the control shut 
down the motor, preventing the blowing of cold air. | 
have found need for the clamp-on control to prevent 
boiler breakage on jobs where the units are turned off 
for the night. With the control, power may be left on 
at all times and if during the night the boiler should 
commence to make steam from a banked state (owing 
to high wind, etc.) the units will start up and prevent 
extreme boiler pressures which would cause the safety 
valve to discharge steam and water to a point where 
damage to boiler might result. I have personally been 
on three jobs where the boilers were damaged from this 
apparent cause. Since the installation of the clamp-on 
control on these particular jobs, no trouble has been 
encountered with the steam boiler and over-pressures at 
night. 

Boiler Load—Unit heater manufacturers list the 
equivalent direct radiation (EDR) capacity, Btu output 
and Ib per hr of condensate under different steam pres- 
sures and varying initial air temperatures. With this 
information at hand it is an easy matter to figure the 
boiler capacity required to handle the load, remembering 
that a pound of steam is equal to 4 sq ft of cast iron col- 
umn or tube radiation under standard conditions and 
960 Btu's are equal to 1 lb of condensate. The boiler 
size must be based on the highest condensate rate of 
the unit; in other words a unit that will condense 166 Ib 
of steam per hr at a steam pressure of 5 lb, initial air 
temperature of 70 F, and a final air temperature of 130 F 
will be equal to 644 sq ft E.D.R. load under average 
conditions. If we subject this particular unit to an initial 
air temperature of 40 F under the same conditions in 
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regard to steam pressure, the unit will condense 203 Ib 
of steam and the final temperature will be 110 F. In 
this case 203 Ib of steam multiplied by 4 equals 812 sq ft 
E.D.R. load under abnormal conditions. Our boiler load 
in this case should be based on 812 sq ft. Looking back 
to our basis of boiler load of 664 sq ft it is seen that if a 
building is not kept up to a normal temperature 24 hr 
per day, 7 days per week, the boiler load must be fig- 
ured on the highest condensing rate of the unit heater. 

Hot Water Jobs—Unit heaters are used on both grav- 
ity and forced hot water jobs. Care must be exercised 
to check the unit heater ratings on the lower average 
temperature of hot water; in other words, it generally 
requires a larger unit to heat a given space by hot water 
than by steam, dependent, of course on the water tem- 
perature. The heating elements of most unit heaters are 
designed primarily for operation on steam and the ap- 
plication to hot water is not always satisfactory. Pur- 
chasers should check up on this point. 

Unit heaters may be installed in connection with di- 
rect radiation and this combination affords a very satis- 
factory means of heating. If the amount of radiation 
installed on a job is found to be short, a unit heater 


The Wrigley 





Two big Chicago air conditioning jobs have recently 
been announced, one for the Wrigley Building at the 
Michigan Avenue bridge, and the other for the lederal 
Reserve Bank Building in the heart of the La Salle St. 
financial district. 

At the Wrigley Building 120,000 sq ft of space is 
to be air conditioned. The refrigeration will be fur- 
nished by centrifugal water vapor machines, a 350 ton 
unit to be installed now, with provisions for increasing 
the capacity of the system to 1050 tons later. 


Two Well-Known Buildings 
to be Air Conditioned 


Left—Federal Reserve Bank, Chicago. Right 
Building, on Michigan 
Avenue 


figured for the size to make up the deficit is a good 
means of correcting the difficulty, providing a unit heater 
is adaptable to the heating system. 

Summer Use—During summer months a unit heater 
may be operated to move the air within the building, 
creating a cooling effect. This practice is used in many 
installations and the cost of operation of the units is 
very low. 

Some makers of unit heaters also make unit coolers, 
both for chilled water and direct expansion; the chilled 
water units are usually designed so they may be sup- 
plied with either hot water or low pressure steam for 
heating. This type of installation requires additional 
valves so that the unit may be changed in its operation 
from summer cooling to winter heating; also, the unit 
must be provided with a drain connection to carry away 
the condensation from the chilled coils. The louvres on 
front of the unit must be reversed from that of heating 
in order to prevent cold drafts. 

Units designed for cooling with direct expansion re- 
frigerants cannot be used for heating purposes unless 
they are built with separate coils or elements for heating 
and cooling. 











The system will be a coil job, and the same piping will 
be used for the circulation of hot water for winter air 
conditioning. Reader Joseph I’. Darlington of Winston 
& Co. is engineer for Wm. Wrigley Jr. Co. 

The Federal Reserve Bank job’s sole aim is incresed 
comfort and efficiency of employees, as the space tv be 
conditioned is occupied entirely by the owner. 

Contractor for each of these installations is the | 
schell Engrg. Co. 











Five steam jacketed kettles, individually trapped, at the Soybean Products Co. 


Condensate Removal 





from Cooking Kettles 


TEAM jacketed kettles have been 
used for many years for cooking all 
kinds of products from tomato puree 
to candy, yet there is still discussion as 
to the conditions under which a kettle 
will give the most efficient results with 
minimum steam consumption. Most operators have felt 
that they had two alternatives—permit the steam to blow 
through a cracked valve in order to speed up cooking, or 
be content with slower cooking time in order to save 
steam by trapping out the condensate. 
Quick cooking is essential in some processes and of 


secondary importance in others. For example, tomatos 


By John W. Hieronymus* 


must be cooked in the shortest time possible to preserve 
color and flavor. Custards and like materials having 
amik base, as well as tomatos, must be brought to a 
boil juickly in order to avoid a deposit on the heating 
suricce of the kettle which greatly reduces the heat 
trans er. But in a hotel kitchen no great harm is done 


it th soup requires 15 instead of 10 minutes to come to 
a | 


"I eer, Barrett-Christie Co., Chicago, III. 





Cooking Time, Steam Consumption, Cut 


by Proper Trap Selection and Piping 


To obtain performance data on steam consumption of 
and condensate removal from cooking kettles, extensive 
tests have been made’ on jacketed kettles ranging from 
15 to 250 gallons capacity. It was found that with traps 
properly selected to handle both the air and the con- 
densate, no steam was wasted and there was no increase 
in cooking time. The following paragraphs briefly de 
scribe the tests. 

Into a kettle, Fig. 1, was weighed 417 lb (approxi- 
mately 50 gal) of city water at 43 F. Into the steel 
drum, 231 lb of water was weighed and its temperature 
taken. With cold water in both the kettle and the steel 
drum, the main steam valve was opened. Readings 
were taken at the end of % minute, 1 minute, 1% 
minutes, 2 minutes and at the end of each minute until 
the water in the kettle reached the boiling point. The 
readings included steam pressure in the main supply line, 
in the line to the kettle and in the line between the 
kettle and the steam trap; steam temperature in the 
line to the kettle, temperature of water in the kettle, con- 


1By Armstrong Machine Works, Three Rivers, Mich, 
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Less data than one would suspect (considering the 
extensive use of steam kettles for cooking) have 
been available upon the proper methods of conden- 
sate removal from steam jacketed kettles, proper 


piping connections, and steam requirements of 








such equipment. The author, who has had c. nsid. 
erable contact with installations of this kind in q 
number of plants, presents here information to 
answer such questions, several of which have heen 


received from readers 








densate temperature in the line between kettle and trap, 
temperature of condensate and water in the steel drum at 
the end of the test, and weight of the drum and water. 

In all, 39 tests were made with water and steam con- 
ditions approximately constant but with different meth- 
ods and different sizes of traps for draining the steam 
jacket. Some of the tests were run only until the water 
in the kettle would “break” or start to boil violently 
while others were continued for several minutes after 
the break for evaporation tests. 

The average results of the most important tests were 
confirmed by similar tests on 15 gal and 250 gal kettles 
at steam pressures ranging from 10 lb to 90 lb gauge. 
From these tests, the following conclusions are drawn: 

1. Traps do not increase cooking time. MP 

2. Less steam is required to bring water to the boiling 
point when the proper trap is used. 

3. Less steam is required to evaporate 1 lb of water 
when the proper trap is used. 

4. The total evaporation from the kettle per minute 1s 
greater when the proper trap is used. 


Supply and Condensate Piping Should Be 
Ample Size 


The 50 gal test kettle happened to have a % in. steam 
inlet. Accordingly, the kettle was first connected with 
a % in. steam supply line but the friction in this 
line caused excessive pressure drop through the kettle. 
For example, when the steam was supplied at 40 lb pres- 
sure, the pressure in the kettle dropped to 14 lb gauge 
but when the % in. line was replaced with a 1 in. sup- 
ply line, the kettle pressure seldom fell below the line 
pressure except when the largest traps were used; even 
then, the pressure drop did not exceed 25 per cent. 

If the condensate line is too small the pipe friction 
will decrease the pressure drop through the trap which 
also cuts trap capacity very materially. A 1% in. trap 
on a 250 gal kettle was connected to a length of 1 in. 
pipe with six ells. With this hookup, the trap ap- 
peared to discharge continuously. When the 1 in. line 
was replaced with a 1% in. line having two 
ells, the trap operated intermittently, which 
proved that friction in the discharge had been 
cutting trap capacity. 


Imperative to Remove Air 


Probably the most important fact ascertained 
during these tests was that it is imperative to 
remove completely all the air in the jacket of 


Fig. 1—Test set-up for determin 
ing effect of condensate drain- 
age on cooking kettle efficiency 


the kettle. A trap which is too small will allow sufficient 
air to remain in the kettle to reduce the heat transfer 
to the extent that the trap will have an intermittent dis- 
charge. This intermittent discharge could be very mis- 
leading as it would naturally indicate that the trap was 
of ample size. But the tests showed that the steam tem- 
perature in the jacket of the kettle was not the tempera- 
ture corresponding to the steam pressure used, due to 
the air remaining in the jacket. 

The heating value of 1 Ib of steam depends to a 
great extent on the steam being in a pure condition; 
steam diluted with air has a lower temperature than 
“pure” steam. Table 1 shows the reduction in tempera- 
ture occurring in steam mixed with various percentages 
of air. Under extreme conditions the presence of % 
of 1 per cent by volume of air mixed with steam will 
reduce the heat transfer efficiency by 50 per cent. Hence 
the importance of prompt and continuous air removal 
from steam jacketed kettles cannot be over-emphasized. 


Steam Loss with Cracked Valve 


A cracked valve may, if not opened too wide, ap- 
proach the performance of a properly sized trap, but 
at its best will show a marked steam loss which in the 
period of a year will amount to considerable money, as 
indicated by Table 2. As it is impossible for the opera- 
tor accurately to adjust the cracked valve for all con- 


Table 1—Temperature Reduction Caused by Air at Various 
Pressures 


| TEMPERATURE OF STEAM MIXED WITH 
| TEMPERATURE | Various AMOUNTS OF AIR (PER CENT 





GAUGE OF STEAM | AIR BY VOLUME) 
PRESSURE witH No AIR ee Pas ee . = 
LB PER Sq IN PRESENT, | | 
| Dec Faur 10 Per Cent | 20 Per Cent | 30 Per Cent 

10.3 240.1 | 234.3 228.0 220.9 
25.3 267.3 261.0 254.1 | 246.4 
50.3 298 .0 291.0 283.5 275.1 
75.3 320.3 312.9 | 304.8 | 295.9 
100.3 338.1 330.3 | 321.8 | 312.4 
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Fig. 2—Test results 


ditions, he must set it to handle the heavy surge of 
condensate which occurs at the beginning of the cook- 
ing. This setting is far in excess of that required after 
the first surge of condensate is taken care of. This 


Table 2—Cost of Various Sized Steam Leaks at 100 Lb Pressure, 
Assuming Steam Costs 50 Cents per 1000 Lb 


(Based on 24 hr per day) 





Size or OrtFice, |La STEAM WaAsTED Torat Cost Tora Cost 
IN. Per MontH | PER Monta Per YEAR 
4 835,000 $417.50 $5,010.00 
38 470,000 235.00 2,820.00 
4 210,000 105.00 1,260.00 
lg 52,500 26.25 315.00 
ig 13,200 6.60 79.20 
1, 3,400 1.70 20.40 








For steam at 50 lb pressure, the waste is about 75 per cent of the above 
figures; at 20 lb, it is about 50 per cent; and at 5 lb, the loss is about 
9% 


29 per cent. 

large opening leads to an excessive steam loss accom- 
panied by a decided drop in pressure in the jacket of 
the kettle. This drop in pressure reduces the rate of 
heat transfer and accordingly increases cooking time, 
for the heat transfer is in proportion to the difference in 
temperature which in turn depends upon pressure. 


Steam Requirements of Kettles 


From the test data obtained, it has been calculated 
that after the liquid has been brought to the boiling 
point, the maximum heat transfer will be approximately 
425 Btu per sq ft per hr per deg difference in tem- 
perature between the steam and the boiling liquid. In 
Table 3 this is converted into Ib of steam per sq ft 
per ir, assuming a liquid temperature of 210 F and 
that only the latent heat of steam will be available for 
heating. If the boiling point of the liquid is above 210 
F the amount of steam condensed per sq ft per hr 
will be reduced. 

The area of a jacketed kettle in contact with steam is 
lisue ly a half sphere, and in Table 4 the steam condens- 
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Table 3—Steam Condensed Per Sq Ft of Jacketed Kettle Con 
densing Surface at Pressures from 1 to 100 Lb 











SreaM Temp. | Ls or Steam Con- 
SreaM Pressure | Apove212F | Bru per Hr DENSED PER SQ F1 

L per Hr 

1 6 2550 2.64 

2 i) 3825 3.96 

3 12 5100 5.3 

4 15 6375 6.63 

5 18 7650 7.97 
10 30 12750 13.4 
15 40 17000 18.0 
20 49 20850 22.2 
25 | 57 24200 26 .0 
30 | 64 27200 29.3 
40 77 32750 35.6 
50 SS 37400 41.0 
60 97 41200 45.6 
70 106 45100 50.3 
80 114 48500 54.5 
90 121 51450 | 58.1 
100 | 128 54400 | 61.9 

| 


Table 4—Steam Condensing Area of Jacketed Kettles 
(Hemispherical Surface) 








DIAMETER OF_ | AREA OF DIAMETER OF | AREA OF 
KETTLE IN INCHES CONDENSING | Kerrie in INcues CONDENSING 
AT Top OF | SURFACE, I At Top or SURFACE, 
STEAM JACKET | Se Fr | STEAM JACKET So Fr 
18 3.5 | 30 9.8 
19 3.9 | 32 11.2 
20 4.35 34 12.6 
21 4.8 36 14.1 
22 5.3 38 15.7 
24 6.3 40 17.4 
26 7.4 42 19.2 
28 8.5 | 44 | 21.1 
| 46 23.0 





ing area of jacketed kettles ranging in diameter from 
18 to 46 in. is shown. The size of a jacketed kettle 
depends as much upon the height above the jacketed 
surface as it does upon the diameter; for example, one 
manufacturer lists 60, 70 and 80 gal jacketed kettles all 
32 in. in diameter. Since the steam condensing rate 
depends upon the size of the condensing surface and the 
difference in temperature, it follows that in calculating 
trap sizes it is safer to use condensing areas than to 
use kettle capacities that have no direct bearing on the 
steam condensing surface. 





Air Conditioning Installations in Houston 


Supplementing data for some 40 other cities published 
sarlier this year, the following tabulation shows the num- 
ber of air conditioning installations and connected horse- 
power for Houston, Texas, for 1935, 1934 and total at 
the end of 1935. This information was obtained through 
the courtesy of E. F. Wilson of the Houston Lighting 
& Power Co. 

Number of Air Conditioning Installations and Connected 

Horsepower for Air Conditioning, Houston, Texas 
Tora, Dec. 31, 1935, 
INCLUDING Prior To 1934, 
1935 1934 1934, AND 1935 
No. Hp No. He No. Hp 
16 2466.25 33 648.9 109 6770.35 

It will be noted that, as with the data previously pre- 
sented, the number of installations in 1935 was con- 
siderably greater than in 1934, and that the average size 
of last year’s job was considerably larger than that of 
the 1934 installations. As in other cities, the great ma- 
jority of installations were in commercial and public 
buildings. 








READER wishes to know, referring to the chart 
published in my book,’ “Air Conditioning for 
Comfort,” and reproduced here, how I would design 
intermediate vanes in a square duct elbow if the elbow 
were of reducing type. The sketch shows the problem 
and the solution. 
I know of no absolute scientific rule for a special 
transforming elbow such as this. I have every belief 
that the following is a rational solution: 


46 + 60 
The average width of the elbow is ————— = 53 in. 
2 
18 + 20 
and the average height is — = 19in. The 53 in. 
2 


vertical line can be extrapolated on the chart and evi- 


‘Published by Keeney Publishing Co., Chicago, III. 
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Chart for designing intermediate 
vanes to be used in duct elbows 


Example—Given a duct 
20 in. high and 24 in. 
wide, find number of 
blades, spacing, radius ot 
blades and lip dimensions. 
Follow the 24 in. line of 





the abscissa marked “Duct 
width” vertically to the 
first diagonal line after crossing the horizontal or duct height 
line marked 20 and find “‘N” or number of b‘ades 6. 


Proceed horizontally from diagonal line “N” 6 to the scales 


to the right and read the blade radius, “R” 4% in., the 
blade extension or lip, “L” 2% in. and the blade spacing, 
“S" = 8& in. 


dently would intersect the No. 15 diagonal jus\ afte 


crossing the 19 in. horizontal. Thus there would 15 
blades. The blade radius would be about 4 in., lip 
extension 23¢ in., and the blade spacing would |. that 


to give one more space than the number of blades a: right 
angles across the duct. 

The intersection of the vane centers with a di -onal 
line drawn across the elbow would determine the <pac- 
ing for the other leg of the unsymmetrical duct. 

It seems to me that the only defensible solutic: for 
determining the number of blades is that which as-.mes 
that the cross-sectional area at the point where the vanes 
are located is proportional to the average area «i the 
tangents which enter the curve. 

When the duct is wider than the dimensions given on 
the chart, the vane spacing can be determined from the 
chart by using half or some other proportion oi the 
width. Thus in the present case instead of extrapolating, 





Designing Vanes 
in Duct Elbows 





one could assume that the duct was 53/2 


26% in. wide and 9% in. high. These lines 
would intersect below the same 15 blade diag- 
onal, determining the number of blades as 15 
and the number of spaces as 16. For the 
radius and lip extension the full duct height 
of 19 in. on the chart must, of course, be used 
and the reading at the right checks out as 








4 in. for blade radius and 23¢ in. for lip 
extension.—SAMUEL R. LEwIs.* 
*Consulting Engineer, Chicago, Ill. Member of Board ot 


Consulting and Contributing Editors. 


Sketch of solution of problem given 


NUNBER OF VANE 
Ls Vane Lip +2 
R+Vant RADIWS 
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Savings Pay Operating Cost 


of Air Conditioning System 


By 


ECORDS of twelve months operation of the air 
conditioning system for the insurance offices of 
the United Services Automobile Association, San 
Antonio, Texas, disclose that a reduction of 27 per cent 
in lost time due to illness was achieved. Absences were re- 
duced from 7.5 to 5.5 days per employee per year ; this is 
attributed to air conditioning. On the basis of the average 
salary paid the sixty employees the annual saving from 
reduction of absences was but $28 under the total oper- 


ating cost of $603 for the year. Since $600 was charged 
off for interest and depreciation, the saving was about 
one-half of the owning and operating cost of the air 
concitioning system. 


The building is a one story structure, 90 ft by 100 ft, 


of stucco, hollow tile, and plaster construction with a 
flat ar and gravel roof. In the center of the building is 
avault, 33 ft by 16 ft wide. The air conditioning system 
cons sts essentially of two 10 hp methyl chloride com- 
pres-ors, a 2000 sq ft gas fired steam boiler, cooling 
anc eating coils, fan driven by a 5 hp motor, insulated 


Conditioning Engineer, San Antonio Public Service Co. 
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A. J. Rummel* 


air distribution ducts, air supply outlets, return grilles, 
a cooling tower with pump and motor, return ducts 
under the floor, and a complete temperature control 
system which maintains a predetermined differential be- 
tween outside and inside temperatures. 


Control of the System 


The building is divided into zones, and in each zone 
is a thermostat which, by means of a motor, opens and 
closes dampers to control the air supplied to the various 
zones. 

The return air system consists of four return air ducts, 
one from each zone, which converge at the floor into a 
riser entering the plenum chamber on the suction side 
of the fan. In the mouth of the return air riser entering 
the plenum chamber is a temperature controller which 
measures the average temperature of the return air from 
the four zones. In winter this controller actuates a mo- 
torized steam valve which supplies steam to the heating 
coil located on the discharge side of the fan. This valve 
is provided with an auxiliary switch which operates to 
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Small as well as large offices find that air condi- 
tioning pays in promoting employee comfort and 
reducing absences from work; in the present case, 
the saving for the first year is computed to be prac- 
tically equal to the operating cost and about 
one-half of the total owning and operating cost... .. 
The method of control for both summer and 
winter operation, which has a number of interest- 


ing features, is explained in detail 





close the electric circuit to a reverse acting magnetic gas 
valve on the boiler so that when the steam valve is 
closed the magnetic gas valve shuts off the gas supply. 

The fresh air inlet between the suction side of the fan 
and the return air inlet to the plenum chamber is con- 
trolled by a motor operated single leaf round damper, 
the operation of which is actuated by means of a second 
temperature controller in the mixture of the return and 
fresh air entering the suction side of the fan. After sev- 
eral tests, it was determined that to produce the condi- 
tions desired for comfort, the operation of the fresh air 
damper should be so adjusted that when the mixture of 
the return and outside air is above 69 F the damper 
should be in the closed position. 

The entire system of control is changed from the 
winter heating cycle to the summer cooling cycle by 
means of a series of double pole, double throw switches 
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reversing the low voltage electrical circuits. 1ese 
switches are mounted on a panel board in the cv stro] 
room and are operated manually. The four therm. stats 
which operate the zone dampers perform the same ‘une- 
tions in the summer time as they do in winter ¢ xcept 
that they are reverse acting. 

The temperature controller in the mouth of the r+ turn 
air riser entering the plenum chamber—which measures 
the average return air temperature from the four zones 
—operates a multiple step controller. This step con- 
troller completes the circuit first to the condenser water 
pump and second to compressor No. 1, if cooling is re- 
quired. When the cooling load exceeds the capacity of 
compressor No. 1, compressor No. 2 starts as a result 
of continued operation of the step controller on demand 
of the temperature controller in the return air. In the 
electric circuit to the condenser water pump and com- 
pressors is inserted a control which operates to break the 
circuit to the compressor on failure of the pump to de- 
velop the necessary head pressure to insure water circu- 
lation through the condenser coils. 

Relative humidity is controlled by means of a humid- 
istat in the plenum chamber which operates to start both 
compressors simultaneously when the relative humidity 
in the return air exceeds the design conditions of 50 
per cent, regardless of dry bulb conditions. In actual 
operation it was noted that at no time was the dry bulb 
temperature lowered more than 2 F below design con- 
ditions to satisfy humidity requirements. 

The temperature controller actuating the fresh air 
damper during the summer cooling cycle is so adjusted 
that when the return air temperature is above 75 F the 
damper is in the closed position; it is in the open posi- 
tion for return air temperatures of 75 F or less. If and 
when a temperature of 75 F is reached, the temperature 
controller which operates the multiple step controller 
will have operated to shut off the compressors. 








Box Strapping Holds Duct Insulation 


An interesting detail of the 40,000 cfm air condition- 
ing system for the home offices of the Upjohn Co., Kala- 
mazoo, Mich., is the use of ordinary steel box strapping 
for holding the board form duct insulation in place. The 
method employed speeded up application of the insula- 
tion and resulted in a neat appearing and exceedingly 
tight job. 

The insulation was bought in lengths of 8, 10 and 12 
ft, in suitable widths. Upon application, it was cut so 
that each sheet just filled the space between standing 
seams. 

To hold the insulation in place, the top sheet was first 
laid on the duct. Then the two sides were held in place 
by the mechanics while a preformed metal angle was 
laid along the horizontal corner. The top of the angle 
kept the angle from falling off and nails were driven 
wlong the side of the angle to hold up the sheets. With 
the top and sides in place, the bottom sheet was then 
held in place while another angle was nailed along the 
hottom edges of the side sheets. 

The ™% in. steel straps were passed around the duct 
and the fastening machine then pulled the strap tight 
and clipped the two ends together. Usually one strap 


was used near each end, but in long sections a third 
strap was added at the center point. 





Detail of method of insulating ducts 








Pyt 


Rot 
E 
Tes 


M. 


AL 





Heating -Piping 
aAir Conditioning 

























American Society of Heating 
and Ventilating Engineers 


rn SECT ION 































TUTTE OTE 


APRIL 1936 
Table of Contents 

Pyrheliometers and the Measurement of Total Solar Radia- Semi-Annual Meeting, Buck Hill Falls, Pa................ 229 
tion, by L. A. Harding.........scsceccsccettoscccecseces 213 Award of F. Paul Anderson Medal to Dr. A. C. Willard.. 230 
Room Surface Temperature of Glass in Windows, by J. E. Introducing the New Research Chairman.................. 231 
ORES A OO Re Pee rere er 219 ee hans igtheeaves Veweubdeenion 232 
Tests of a Gas-Vapor Heating System, by R. R. Seeber, Candidates for NN, eas oles an ik ack oe Kel e 1k bk 238 
er ee CO Ce Esc cnacacGcesecawivoneses Oe I a a eS 240 

The material in this Section is prepared by the Publication Committee of the Society 

and nothing that appears in it may be reprinted, either wholly or in part, without per- 

mission. The use of the Society’s name for advertising promotions is never authorized. 

OFFICERS AND COUNCIL 1936 
AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 
51 Madison Ave., New York, N. Y. 
i en eae ad G. L. LArson 
Peet W'sce-Pvesident. ... ..ccscccccesss D. S. BoyDEN PO ob sick Si andes Khidenvedracivel A. J. OFFNER 
Second Vice-President.............4. E. H. Gurney Piet easdeewdosdesecsanes A. V. HuTtTcHINSON 
CouNCIL SPECIAL COMMITTEES 


on Admission and Advancement: E. N. Sanbern, 
E. J. Ritchie (two years), and T. H. 


Committee 
Chairman (one year) ; 
Urdahl (three years). 

Publication Committee: M. C. Beman, Chairman (one year); 
A. I. Brown (two years), and F. C. McIntosh (three years). 

Committee on Constitution and By-Laws: R. H. Carpenter, 
Chairman; O. W. Ott and W. E. Stark. 

Guide Publication Committee: J. H. Walker, Chairman; Albert 
Buenger, S. H. Downs, C. H. B. Hotchkiss, W. H. Severns, 
and E, N. McDonnell, Advisory. 

F. Paul Anderson Medal Award Commitiee: D. S. Boyden, 
Chairman; John Howatt, F. C. McIntosh, F. B. Rowley, and 


D. S. BoypDEN 


Vice-Chairman 


G. L. Larson 
Chairman 
One Year 

M. C. BEMAN Joun Howatr 

O. W. Otr W. 

Two Years 
F. E. GIESECKE |?) » 
W. E. Stark 

Three Years 

S. H. Downs W. L. FLEISHER 


L. W. Moon 
A. RUSSELL 


ALBERT BUENGER McINTIRE 


R, C. BoLsInGER 


C. M. HumMpHREYsS W. E. Stark. 
T ta " st ‘ weeny oy 
Executive: JoHn Howatt, Chairman Chapter Representative Alternate 

L.W. Moon _ : : M. C. Beman Cincinnati H. E. Sproull J. J. Braun 
, Finance: J. F. McIntire, Chairman Cleveland M. F. Rather C. F. Eveteth 
E. H. Gurney _ _ OD. S. Boypen Illinois J. H. Milliken J. J. Hayes 
-_ Meetings: Atsert BuENGER, Chairman Kansas City C. A. Weiss L. J Stephenson 
F. E. GlesecKE ; ; C. M. Humpureys Manitoba C. H. Turland J. Big a 
i» Membership: W. A. Russe.t, Chairman , Massachusetts W. A. McPherson he . Jones 
. C. BoLsinGer W. L. FLeIsHer Michigan Thomas Chester G. H Tuttle 

—_ + Western Michigan J. H. Van Alsburg 5S. H. Downs 

Apvisory CouNCIL . M+ seca dee N. D. Adams 

John Howatt, Chairman; Homer Addams, R. P. Bolton, W. H. New York W. W. Timmis E. J. Ritchie 


Carricr, S. E. Dibble, W. H. Driscoll, H. P. Gant, John F. Hale, 
x A. Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, J. D. 
Hoff an, W. T. Jones, D. D. Kimball, S. R. Lewis, Thornton 
Lewis, J. I. Lyle, J. R. McColl, D. M. Quay, C. L. Riley, F. B. 
Rowl-y, F. R. Still and A. C. Willard. 


CooPpERATING COMMITTEE 


a 
”n 


H. V. E. Representative on National Research Council; 
’rof. F, E. Giesecke (1 year). 


211 


Western New York 
Oklahoma City 
Ontario 

Pacific Northwest 
Philadelphia 
Pittsburgh 

St. Louis 

Southern California 
Washington, D. C 


Wisconsin 


W. E. Voisinet 
F. X. Loeffler 
M. W. Shears 
Lincoln Bouillon 


H. H. Erickson 
R. J. J. Tennant 
R. J. Tenkonohy 


W. E. Barnum, Jr. 
L. S. Ourusoff 
E, A. Jones 


B. C. Candee 
E. F. Dawson 
H. H. Angus 
E. O. Eastwood 
M. F. Blankin 
T. F. Rockwell 


J. W. Cooper 


Leo Hungerford 
T. H. Urdahl 
Ernest Szekely 





C. E. Lewis, Vice-Chairman 


Heating: Piping Conditioning 
Journal Section 


COMMITTEE ON RESEARCH 


W. A. Danretson, Chairman 


Dr. A. C. Witcarp, Technical Adviser 


O. P. Hoop, Ex-Officio Member 











F. C. Houcuten, Di) y 


One Year Two Years 
C. A. Booru E. K. CAMPBELL Joun Howattr C. A. DUNHAM W. L. FLetsHer Extiotr Harrinc:y 
A. J. Nespitr J. H. WALKER A. P. Kratz H. C. Murpny 
Three Years 
W. A. DANIELSON C. E. Lewis D. W. NELSON . 
Cyrit TASKER C.-E. A. WINsLow 

Executive Committee 
( 
W. A. DANIELSON, Chairman | 
C. E. Lewis A. P. Kratz ‘ 
OFFICERS OF LOCAL CHAPTERS, 1936 
, i 
CLEVELAND MICHIGAN PACIFIC NORTHWEST | 


Headquarters, Cleveland 


Meets: Second Thursday in Month 


President, G. L. Tuve 

Case School of Applied Science 
Secretary, Pumirp CoHEN 

407 E. Ohio Gas Bldg. 


CINCINNATI 


Headquarters, Cincinnati, O. 


Meets: Second Tuesday in Month 


President, G. B. Hou.tston 
704 Race St. 


Secretary, 1. B. HEtpurN 
610 Chamber of Commerce Bidg. 


ILLINOIS 


Headquarters, Chicago 


Meets: Second Monday in Month 


President, J, H. MILLIKEN 
20 N. Wacker Dr. 


Secretary, L. S. Rres 
960 East 58th St. 


KANSAS CITY 


Headquarters, Kansas City, Mo. 


Meets: Second Monday in Month 


President, C. A. WEtss 
1811 Troost Ave. 

Secretary, G. L. Briss 
1410 Waldheim Bldg. 


MANITOBA 


Headquarters, Winnipeg, Man. 


Meets: Fourth Thursday in Month 


President, J. B. STEELE 
184 Waterloo St. 


Secretary, C. H. Turtanp 
325 Centennial St. 


MASSACHUSETTS 


Headquarters, Boston 


Meets: Second Monday in Month 


President, W. A. McPHERSON 
86 Dwinnell St. 
West Roxbury, Mass. 


Secretary, G. B. GerrisH 
1 Overlook Rd., Melrose, Mass. 
MINNESOTA 


Headquarters, Minneapolis 


Meets: Second Monday in Month 
President, C. E. GAUSMAN 
: 2360 Chilcombe, St. Paul, Minn. 
Secretary, R. E. BAcKstTRoM 
543 So. Snelling Ave., St. Paul, Minn. 





Headquarters, Detroit 
Meets: First Monday after the 
roth of the Month 


President, A. C. WALLICH 
1667 Burlingame Ave. 


Secretary, W. F. ARNOLDY 
2847 Grand River Ave. 


WESTERN MICHIGAN 


Headquarters, Grand Rapids 


Meets: Second Monday in Month 


President, P. O. WIERENGA, 
49 Coldbrook St., N. E. 


Secretary, J. J. Troske, 
236 Winter Ave., N. W. 


NEW YORK 


Headquarters, New York 


Meets: Third Monday in Month 


President, W. W. T1mmis 
40 West 40th St. 


Secretary, T. W. REYNOLDS 
100 Pinecrest Drive, 
Hastings-on-Hudson, N. Y. 


WESTERN NEW YORK 


Headquarters, Buffalo 


Meets: Second Monday in Month 


President, W. E. Votstnet 
250 Delaware Ave. 


Secretary, J. J. LANDERS 
803 Crosby Bldg. 
OKLAHOMA CITY 
Headquarters, Oklahoma City, Okla. 


President, F. X. LOEFFLER 


710 N. Hudson St. 
Secretary, E. W. Gray 
Box 1498 
ONTARIO 


Headquarters, Toronto, Ont. 
Meets: First Monday in Month 


President, M. W. SHEARS 
39 Sylvan Ave. 


Secretary, H. R. Rots 
57 Bloor St. W. 


Headquarters, Seattle, Wash. 


Meets: Second Tuesday in Month 


{ 

| 

President, LINCOLN BouILLoNn | 
4186 42nd Ave., N. E. 

Secretary, D. C. GriFFIn | 
Orpheum Bldg. 


PHILADELPHIA 


Headquarters, Philadelphia 


Meets: Second Thursday in Month 


President, J. H. Hucker 
1700 alnut St. 
Secretary, H. H. Erickson 
804 Architects Bldg. 


PITTSBURGH 


Headquarters, Pittsburgh 


Meets: Second Monday in Month 


President, R. J. J. TENNANT 
435 Sixth Ave. 


Secretary, T. F. RockweE.i 
arnegie Inst. Tech. 


ST. LOUIS 


Headquarters, St. Louis 
Meets: First Tuesday in Month 


President, C. R. Davis 
2328 Locust St. 


Secretary, R. J. TENKONOHY 
3650 Shaw Blvd. 


SOUTHERN CALIFORNIA 


Headquarters, Los Angeles 


Meets: Second Tuesday in Month 


President, Leo HUNGERFORD 
524 Loew’s State Bldg. 

Secretary, H. M. HenpRICKSON 
5051 Santa Fe Ave. 


WASHINGTON, D. C. 


Headquarters, Washington, D. C. 


Meets: Second Wednesday in Month 


President, W. A. DANIELSON 
3812 Fulton St., N. W. 
Secretary, M. D. KiczaLes 
3000 Connecticut Ave., N. W. 


WISCONSIN 


Headquarters, Milwaukee 


Meets: Third Monday in Month 


President, C. H. RANDOLPH 
1925 N. Prospect Ave. 
Secretary, R. G. Kocu 
626 E. Wisconsin Ave. 








Pyrheliometers and the Measurement 
of ‘Total Solar Radiation 


(MEMBER), Buffalo, N. Y. 


By L. A. Harding* 


HYSICISTS and engineers have for the past 100 

years been interested in schemes for the measure- 

ment of total solar radiation per unit area received 
on the earth’s surface. Interest in this matter is obvi- 
ously natural, as life in its various forms existing on this 
planet is dependent on the cyclic quantity of energy re- 
ceived. 

The form of curve obtained on a clear sky day by plot- 
ting the intensity of solar radiation with time base is well 
illustrated on page 277, A.S.H.V.E. TRANSACTIONS for 
1932, also page 151, A.S.H.V.E. Transactions, 1930. 

Various engineers have also, from time to time, inter- 
ested themselves in experimental plants for the direct or 
indirect utilization of these rays for water heating and 
power purposes. Among these may be mentioned the 
names of Mouchot (1878), W. Adams (1876), M. A. 
Pifre (1880), John Ericsson (1883), J. Harding (1883), 
Eneas (1901), Willsie (1904), Shuman-Boys (1913), 
and recently Georges Claude (1930), whose large scale 
experiment in Cuba is well known in this country. 

Domestic water heating by solar radiation is practiced 
on a considerable scale in this and other countries and 
engineers interested in the subject of air conditioning 
have also quite recently concerned themselves with this 
matter. 

The so-called sun effect with comfort cooling installa- 
tions constitutes, at times, a considerable portion of the 
heat to be extracted in order to maintain a desired con- 
stant temperature condition within the structure. It is 
now generally recognized as one of the items which must 
be taken into account by the designing engineer of com- 
fort cooling installations. 

The Smithsonian Institute maintains a number of sta- 
tions in various parts of the world where continuous ob- 
servations of solar radiation are made, while some of the 
U. S. Weather Bureau stations are now supplied with 
pyrheliometers and it is assumed that in the future all 
such stations will be so equipped. 

The term plate, as hereinafter used, is assumed 
to be the heat absorbing element exposed to the sun’s 
rays. This element may be a solid of any shape; how- 
ever, an inverted cone possesses certain advantages as it 
practically eliminates the question of the efficiency of 
the absorbing surface as such. 


Classification of Instruments 


No instrument can provide instantaneous readings of 
the rate at which total solar radiation is absorbed, on ac- 
count of the element of time required for obtaining prac- 
icall) thermal equilibrium of the heat absorbing element 
and .lso due to the fact that the energy received is con- 
stant y varying in amount. 

I)-truments that have been devised for the measure- 
men of the intensity of solar radiation may be classified, 
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in general, according to the manner in which this meas- 
urement is effected. The five ways by which this has 
been accomplished are: 

1. Recording the temperature rise of a liquid or solid sub- 
stance of known specific heat in a given time. 

2. Recording the temperature rise of a given weight of liquid, 
of known specific heat, in a given time used to remove the heat 
absorbed by a thin plate or inverted cone. 

3. Recording the temperature difference on the two sides of 
a plate of known conductivity. 

t. (a) 


measuring the heat equivalent of electrical input to a plate, in- 


A compensation method using the Joule effect by 


verted cone or other type of absorber similar in character and 
dimensions to the heat absorber exposed to the sun’s rays. The 
record is made when these two absorbers are in thermal equi- 
librium. 

(b) A compensation method using the Peltier thermo- 
electric effect by means of which the heat is absorbed and re- 
moved as rapidly as it is received by the heat absorbing element. 

5. Recording the temperature of a plate after thermal equi- 
librium has been established. This instrument must be either 
calibrated by the use of some other type or the combined surface 
coefhcient for radiation and convection accurately known for 
the plate with the same range of the temperature difference be- 
tween the plate and practically still air as may be encountered in 
practice. 

A Frenchman, de Saussre, about 1780, constructed the 
hot box as indicated by Fig. 1, but it is not known that 
he made any attempt to estimate the actual amount of 
solar energy absorbed by the apparatus. 

Class 1. The first instrument (Fig. 2) devised for ac- 
tually estimating the intensity of solar radiation at the 
earth's surface was invented by the French physicist, 
Pouillet, 1838. Pouillet gave his instrument the Greek 
name pyrheliometer or “that which measures the fire of 
the sun.” This name has been applied to all subsequent 
instruments devised for the purpose of measuring total 
solar radiation. 

This type of instrument was somewhat improved by 
Voille in 1876 (Fig. 3), who placed the bulb of the ther- 
mometer at the center of two concentric spheres as 
shown. Water was circulated between the surfaces of 
the spheres to maintain a fairly constant temperature for 
the surface to which radiation from the thermometer bulb 
takes place. 

Instruments in this class are sluggish in action and the 
correction for heat loss by radiation and convection is 
generally supposed to be somewhat uncertain. The heat 
absorbing body in the Voille instrument was the black- 
ened thermometer bulb, the specific heat and weight of 
which was determined and later used in the calcula- 
tion. This arrangement, doubtless, permitted obtaining 
somewhat quicker and more consistent results than with 
the Pouillet instrument. 

Instruments of this type are operated as follows: 

(a) Observe the fall in temperature (%) for time ¢ when a 
screen is placed over the instrument. 

(b) Remove screen and observe the rise in temperature (4) 
for the same period of time t¢. 
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Class 2. The water flow py: ielj- 
ometer (Fig. 4) was devised b. the 
staff of the Smithsonian Ins::iute 
about 1910 and is considered the 
standard instrument by which « ther 
pyrheliometers in this country are 
compared and calibrated. 

Briefly, the instrument consists of 
a heat absorbing thin metal blackened 
inverted cone surface located in a 
Dewar vacuum flask chamber at the 
lower end of a tube. The inverted 
cone is employed to eliminate the un- 
certainty of the coefficient of absorp- 
tion which depends not only on the 
blackness of the surface, but also upon 
the wave length of the radiation re- 
ceived. The cone provides a black 
body absorbing surface that is said to 
give complete absorption with an 
error of less than 0.1 per cent. A 
plane surface painted dull black is 
generally assumed to absorb approxi- 
mately 98 per cent of the radiation 
incident upon it. 

The purpose of the tube, provided 
with the orifice plates, is to prevent 
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(c) Replace screen and observe the fall in temperature (4) 
for time ¢. 

The temperature rise (@) that would have occurred 
for time ¢ with no loss by radiation and convection is as- 


sumed to be: 

O; + Gs 
0 — 0 i 

2 

The rate of solar energy received is therefore, 

sw 9 

h= — 

At 


in which h = Btu, square feet, hour 

§ = specific heat, Btu, pounds 

w = weight, pounds 

A = area surface exposed to normal rays, square feet 

{= time exposure, hours 

A comparatively recent type of instrument (Fig. 5) 

based on the same general principle of operation was de- 
vised by G. C, Abbot, Secretary of the Smithsonian Insti- 
tute, and is now largely used in this and other coun- 
tries. The thermometer bulb is embedded in a hollow 
silver dise with the space between bulb and disc filled 
with mercury to insure positive contact between the heat 
absorbing body and thermometer. This instrument is 


provided with calibration constants which are determined 
for each individual instrument by comparing readings, 
taken simultaneously, with the standard Smithsonian wa- 
ter flow pyrheliometer. 
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Compensation type pyr- 





convection air currents from remov- 
ing heat from the cone surface. The 
sun’s rays are kept normal to the 
plane of the cone base. 

The underside of the cone and the 
periphery of the enclosing cylinder 
for a short distance above the cone is 
. wound with a small diameter tube 
through which water is circulated. 
Provision is made for accurately 
measuring the temperature rise of 
the water passing through the coil including its rate of 
flow. 

The intensity of solar radiation (/) may then be calcu- 
lated. w= weight of water passed through apparatus in 
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time ¢, pounds per hour; s = specific heat water corre- 
sponding to the average temperature ; 6 = temperature 
rise of the water, degrees Fahrenheit ; ¢ = length of ex- 
posure, hour; A = area of the aperture directly above 
cone through which the normal rays pass, square feet; 
h = intensity of solar radiation received, Btu, square 
feet per hour, or 

ws 

‘= 
At 


Class 3. The only application of the heat transmission 
principle for the measurement of solar radiation known 
to the writer was made by F. C. Houghten in 1930 
(Fig. 8). He employed a Nicholls heat meter developed 
by the A.S.H.V.E. Research Laboratory, which is de 
scribed on pages 139-142, A.S.H.V.E. TRANSACTIONS 
1930. The lower side of the meter was placed in direct 
contact with a water cooled surface and is reported to 
require approximately 10 min for thermal equilibrium: to 
take place when the intensity of radiation ist: 
constant. 

It would appear that this class of instrument poss 
the virtue of a fair degree of accuracy when the conc 
tivity of the material composing the meter is defin 
known for various mean plate temperatures and whet 
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absorption coefficient for the exposed surface is well es- 
tablished. 

Class 4. Compensation types. 

(a) The first instrument of this class was devised by 
the Swedish physicist, K. T. Angstrém in 1890. (See 
Fig. 6.) The heat absorbing elements, of similar dimen- 
sions (2 cm long X 2 mm wide), were constructed of 
thin strips of manganin metal. The electrical resistance 
of this strip of material is practically constant for vari- 
ous temperatures so that only the current, in amperes, 
need be measured in practice to determine the watts 
input. 

One strip is exposed to the normal rays with the other 
shielded. An electric current is passed through the latter 
strip of sufficient strength to just equalize the tempera- 
ture of the two strips and assuming equal heat loss by 
radiation and convection from the two strips, it is evident 
that the heat equivalent of the electrical input (Joule 
effect) to the first strip must be equal and is the measure 
of the heat equivalent of the solar energy received by the 
second strip. 

A thermocouple insulated from but attached to the 
back of each strip, in circuit with a galvanometer, is em- 
ployed to determine when the temperature is equalized 
hetween the strips. 
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was devised 
Callender in 1910. 


(b) The instrument, shown in Fig. 7, 


by the English physicist, H. L. 


he radiation received is totally absorbed by a small 
blackened sheet copper absorbing cup, where it is di- 


rectly compensated by the absorption of heat due to the 
well known Peltier effect in a thermojunction formed be- 
tween the cup and a constantan wire through which a 
current is passed. 

Any change in temperature of the cup is indicated by a 
galvanometer connected to a thermopile composed of 12 
wires (iron and constantan) which support the cup. The 
cold junctions are attached to the copper casing as indi- 
cated. The thermopile is electrically insulated from cup 
and casing by the use of thin silk paper and paraffin wax. 
The constancy of the temperature inside the box is indi- 
a sensitive thermometer, not shown, placed be- 
One cup is exposed to the normal rays 
flow through the 


cated by 
tween the cups. 
and a measured current 
thermojunction of the couple attached to the cup. 


allowed to 


The value of the Peltier coefficient P for a single cop- 
per-constantan junction is approximately 12 millivolts, 
which when multiplied by the current C in amperes gives 
the heat absorption PC in milliwatts. 

With an aperture of 2 mm diam- 
the current required to com- 
mean radiation 


eter, 


pensate for solar 
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The value of P be accurate- 
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Compensation type pyrheliometer by Author 


1934 


ih fee 44+ verted cone is 4.2 in. diameter with 
(Alicamaneter | a face area of 0.0962 sq ft. The 
cones are supported by thin card- 
| md | ~ F 
board attached to the brass plate 
\ aig as indicated and the plate movement 
- /935 is controlled by a worm and worm 
gear. 
Fig. 11—Black plate One cone is wound on the inside 
pyrheliometer by F . : . 
Author—1935 with No. 34 gage silk insulated 
wire, approximately % in. pitch 


winding and the winding is covered 
with thin paper shellacked in place. 
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The cone surfaces are painted dull black inside and out 
with lampblack, shellac and alcohol. 

The direct current for operation is supplied from two 
6-volt automobile batteries, controlled by a rather finely 
wound rheostat. Current measurements are taken by 
means of a voltmeter and ammeter. 

The heater element is screened from the sun’s rays by 
means of a cork shield, as indicated, covered on top with 
sheet aluminum. A copper-constantan couple is soldered 
to each cone in circuit with a galvanometer ; the galvan- 
ometer reading being zero, when the two cones are in 
thermal equilibrium. 

A reading is obtained by first pointing the instrument 
toward the sun by means of the sight, then adjusting the 
current by means of the rheostat until the two cones are 
the same temperature. The current input, in watts, is 
recorded and the rate at which solar heat is received is 
then determined by the equation, 

watts 3.415 
h=— ——— = 35.4 watts, Btu, square feet, hour 
0.0962 

This instrument has been used at various times during 
the past two years with good success. It was recently 
used to determine the solar heat transmitted by a 
special type of heat absorbing glass, as referred to later 
in this paper. The size of this instrument was deter- 
mined largely by the fact that it was desired to use 
standard types of voltmeters and ammeters provided with 
tenth scale divisions. The larger the heat absorbing ele- 
inent in this type of instrument, the less is the likelihood 
of errors in the final results obtained. The obvious ob- 
jection to this instrument is the fact that the set-up is 
somewhat complicated by the amount of apparatus in- 
volved. 

The calibration of the heater cone shown by Fig. 12 for 
70 deg air is used as a general guide in checking field 
ineasurements. The relation between the volt-ampere 
readings is affected by the air temperature, as would be 
expected, due to the increase in resistance of the copper 
wire winding as the air temperature increases. This com- 
plication could be removed by employing manganin wire 
for the heater cone, in which case it would only be neces- 
sary to read one current measuring instrument (am- 
meter) as the resistance of the manganin wire is little 
affected by its temperature. 

Class 5. An instrument of this type (Fig. 9) was de- 
vised by F. C. Houghten and associates in 1931 and used 
by the A.S.H.V.E. Research Laboratory staff for 
solar radiation determinations. This instrument, which 
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is fully described in A.S.H.V.E. TRANSACTIONS for 
1932, was calibrated by means of the Abbot pyr! clio- 
meter. 

The small heat absorbing plate is provided witl two 
thermocouples, the cold junctions of which are located 
outside of the space surrounding the plate. 

A reading of the galvanometer indicates the temyera- 
ture differences between the heat absorbing plates an! its 
surrounding enclosed space maintained constant wit!: ice 
water. 

This instrument possesses the advantage of a quick 
reading and consequent determination of the solar energy 
being received. . 
Description of Black Plate Instrument 

The black plate pyrheliometer shown by Fig. 11 was 


constructed by the author in 1935 in an attempt to devise 
a simple type of apparatus which may be readily con- 


structed and operated. 
extent with apparently satisfactory results. 
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Fig. 13—Calibration of heater and sun 
plate thermocouple 





TTTTT 


























It has been used to a limited 


The heat absorbing plate consists of a 5 in. by 5 in. 
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Fig. 12—Calibration curves for heater cone 


brass plate 0.035 in. in thickness blackened both sides 
The plate is supported in a housing as indicated and the 
inner surface of the inside enclosure is painted black. The 
two concentric enclosures are constructed of bright tinned 
sheets. 

A copper-constantan thermocouple is soldered to the 
plate, the cold junction being soldered to a thin sheet 
brass strip enclosing the thermometer bulb, screened trom 
the plate and sun’s rays as indicated. 

A portable type galvanometer, provided with a 
is used to indicate the temperature difference between (' 
plate and the air. 

It is obvious that the heat absorbing element mu 
protected against air currents and the combined « 
cient of radiation and convection (k) be carefull) 
mined in comparatively still air. Four different ¢! 
cally heated plates were constructed each 5 in. b) 
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put oi various materials, thicknesses and copper wire re- 
sistance windings. The outside surfaces of the plates 
were painted dull black with lampblack mixed with shel- 
lac aid alcohol. 

The watts input to the heater were determined in the 
customary manner and the value of k determined with 
the heater plate in the position to be occupied by the heat 
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g. 14—Calibration curves for 5 in. x 5 in. black surface plate 
in enclosure 


absorbing plate in the open end enclosure. The results 
of several hundred observations obtained with the vari- 
ous plates checked quite closely. 


Heater Plate Results 


The results were plotted with divisions for the ordi- 
nates of 1 Btu, square foot, hour and % F temperature 
difference for the abscissa. 

Fig. 14 gives the results of the heater plate tests. The 
two curves for k and h indicate the variation obtained for 
various temperature differences between the plate and 
air. The heat emitted per square foot per hour (test re- 
sults) for various temperature differences is given by the 
equation, 

h = (tp — ta)*” 
and the heat emitted per square foot per hour per degree 
difference by the equation, 

k= (tp—t.)** 
in which t, = temperature air and t, = temperature plate 
degrees Fahrenheit. 

The writer is of the opinion that the calibrated black- 
ened thin plate type pyrheliometer, as described, is suffi- 


ciently accurate for practical use. 
The only instrument required is a portable type gal- 
vanometer provided with scale and a suitable shunt. The 


accuracy of the combination depends largely upon the 


accuracy of the original calibration, prevention of strong 
currents of air from entering the open ended enclosure 
and an allowance (98 per cent) for reflected rays. The 
latter allowance may be eliminated, if a calibrated cone 
were employed in place of the flat type plate absorber. 
The calibration of the plate should be made in the same 
posi’ ion as that in which it is to be used. The plate cali- 
bration, by the author, was made with the enclosure 
plac -d at an angle of 40 deg with the horizontal. There 
app: ars to be little or no difference in calibration between 


a4( deg and a 15 deg angle. 
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Fig. 15—Arrangement of compensation type pyrheliometer 
used for heat absorbing glass tests 


Incidentally, this appears to be the general form of 
equation for the heat transfer from pipes to still air. The 
author recently tested a blackened % in. brass pipe 3 ft. 0 
in. long, suspended in still air, electrically heated, with 
the result. 

h = (t. — t.)*” (tp — ta)*™ 

The author is not in a position to vouch for the preced- 
ing equations beyond the temperature differences and a 
comparatively low range of temperatures used in these 


and k = 


tests. 

A fairly close check (averaging 1 per cent) was ob- 
tained in the laboratory between instruments as shown 
by Figs. 10 and 11 using the heat and light emitted 
by a 250 watt lamp. No direct comparative field tests 
have been made between the two instruments. 


Measurement of Solar Radiation 


Through Glass 


These instruments were used during the past summer 
in Buffalo, N. Y., to determine the transmission of solar 
adiation through a pane of heat absorbing glass, manu- 
factured in England and having a thickness of 3 in. 
The averages of a considerable number of tests ob- 
tained with this glass were as follows. The percentages 
refer to 100 per cent solar energy received with rays nor- 
mal to the glass and the heat absorbing elements. 
77 per cent 
23 per cent 


Heat absorbed and reflected 
Heat transmitted 


When glass is used in building construction, approxi- 
mately one-half of the heat absorbed hy the glass may be 
assumed to also enter the interior of the building by 
radiation and convection from the hot glass surface. The 
estimated heat gain for the heat absorbing glass on the 
basis of this assumption would be: 38.5 + 23 or 61.5 
per cent. Actually the percentage would probably be 
somewhat less due to the higher temperatures of the out- 
side surface of the glass. 

The same kind and thickness of glass was tested, in 
Pittsburgh, Pa., by F. C. Houghten at about noon Octo- 
ber 31, 1935. Two readings, taken approximately 20 
min apart, resulted in the same percentages previously 
reported. The maximum heat received was 245 Btu per 
square foot per hour. The pyrheliometer used by Mr. 
Houghten in this test is shown by Fig. 9. 

The following is a typical set of readings taken by the 
author with the black plate pyrheliometer (Fig. 11) and 
recorded in Buffalo, N. Y., on November 24, 1935. The 
readings shown were taken at 12:15 and 12:20 p. m., 
Eastern Standard Time. 
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Angle of rays with horizontal, approximately 31 deg. Air tem- 
perature 37 I 


Heat 
Absorbing 
No Glass Glass 
Galvanometer deflection ................+- 139 39 
Temperature difference plate and air degrees 
Fahrenheit (tp — ta) .....-0ccsccrceceees 61 17.2 
Btu, square feet, hour received (assumed 
98 per cent plate absorption)............ 234.6 55 
Per cent heat transmitted ................. Ane 23.4 per cent 
Per cent heat absorbed and reflected........ ; 76.6 per cent 
eo eT eee ree 8.8 5.2 


Per cent light transmitted ................. 60.0 per cent 
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Conference on Air Conditioning to be Held 


Announcement has been made of a two-day Confer- 
ence on Air Conditioning sponsored by the Department 
of Mechanical Engineering, College of Engineering, 
University of Illinois, to be held May 4 and 5 at Urbana, 
Il. 

The purpose of the conference is to present practical 
information on air conditioning to the non-technically 
trained citizen. The following phases of the subject 
will be included: clarification of the term air condition- 
ing, simple calculations required, explanations of the 
functions and limitations of available equipment, and the 
results of research relating to health and comfort. 

There will be no charge for registration or attendance 
and the cost of the dinner planned for the evening meet- 
ing on May 4 will be nominal. All daylight sessions, on 
Central Standard Time, will be held in Room 215 of 
the Electrical Engineering Building, and the laboratories 
of the Department of Mechanical Engineering and the 
Warm Air Research Residence will be open to visitors. 

The program, which is planned, is included and com- 
plete information may be obtained from Prof, P. E. 
Vohn, chairman of the Committee on Arrangements, 
1936 Conference on Air Conditioning, University of 
Illinois, Urbana, Il. 

Monday, May 4 

(Morning Session) 
Dean M. L. 
M. L. Enger, Dean of the College of Engineer- 
Station, 


Enger, Presiding 

9 :30—Greeting 

ing, Director of Engineering Experiment 
University of Illinois. 

What Is Air Conditioning—A. C. 
the University of Illinois. 
Comfort Conditions and 

Houghten, Director of Research Laboratory, AMERI- 


HEATING AND VENTILATING ENGI- 


Willard, President of 


Physiological Factors—F. C. 
CAN SOcIETY OF 
NEERS, Pittsburgh, Pa. 

Physical Factors Affecting Comfort—A. P. Kratz, Re- 
search Professor of Mechanical Engineering, Univer- 
sity of Illinois. 


(Afternoon Session) 
QO. A. Leutwiler, Presiding 
Features of 


1 :30— Essential Mohn, 


Assistant Professor of Mechanical Engineering, Uni- 


Heating Systems, P. E. 


versity of Illinois. 


>» 


Factors Affecting Fuel Saving, S. Konzo, Special Re- 
search Associate in Mechanical Engineering, Univer- 
sity of Illinois. 

Inspection of Air Conditioning Test Plants—In the Me- 
chanical Engineering Laboratory and the Research 
Residence. 

Monday, May 4 
(Evening Session) 





6 :30—Dinner—President Willard, Presiding. 
Air Conditioning and Its Effect on Hay Fever and 
Asthma, Dr. W. H. Welker, Professor of 


logical Chemistry and Head of Department, College 


Phy $10- 


of Medicine, University of Illinois, Chicago. 
Tuesday, May 5 
(Morning Session) 
A. P. Kratz, Presiding 
Humidification Requirements of Kes! 
dences, W. H. Severns, Professor of Mechanical Engi 


% :00—KEstimating the 


neering, University of Illinois. 

Air Filters in Air Conditioning Systems, F. B. Rowley, 
Professor of Mechanical Engineering, University 0! 
Minnesota, Minneapolis, Minn. 

\ir Conditioning Equipment, E. L. 
Assistant in Mechanical Engineering, University 0! 


Broderick, Research 


I1linois. 
(Afternoon Session) 
W. H. Severns, Presiding 
1:30—Fstimation of Comfort Requirements, 
Macintire, Professor of Refrigeration, Univers 


Cooling ZH 3 
Illinois. 

Research in Summer Cooling at the University of 1! 
M. K. Fahnestock, Research Assistant Profes 
Mechanical Engineering, University of Illinois 

Inspection of Air Conditioning Test Plants—In t! 
chanical Engineering Laboratory and the Kk: 


Residence. 


Room Surface ‘’emperature of Glass 


in Windows 


By J.E.Emswiler*, Ann Arbor, Mich., and W. C. Randall**, Detroit, Mich. (MEMBERS) 


The results presented in this paper were obtained in 
connection with a project sponsored by the Technical 
Committee of the Metal Window Institute and conducted 
at the University of Michigan in the Department of Engi- 
neering Research. Special acknowledgment is due the 
following members of the Institute: Detroit Steel Prod- 
ucts Co., Truscon Steel Co., William Bayley Co., Hope’s 
Windows, Inc., Concrete Engineering Co., Crittal Manu- 
facturing Co., and Mesker Brothers’ Iron Co., who con- 
tributed to this research program. 


HE room surface temperature of glass in windows 

is determined by a percentage of the total differ- 

ence in temperature between inside and outside air. 
Actual test results, almost without exception, indicate 
that this percentage is a constant factor for any particu- 
lar kind of window and wind condition, and for all tem- 
peratures of outside air. The use of factors representing 
the various percentages or ratios will allow the’solution 
of problems concerning the depositions of moisture on 
single, double glazed windows or double windows, as well 
as other problems involved in the use of windows for 
the modern air-conditioned installations. 

The increasing use of air-conditioning with relatively 
high humidities has made imperative the solution of the 
problem of the factors involved in the deposition of mois- 
ture on the room surface of glass in windows. Engineers 
and manufacturers of windows are frequently requested 
to make recommendations regarding the elimination or 
control of this excessive deposition. 


Experimental Determination of Factors for Room 
Surface Temperatures 


The apparatus for the tests consisted of a cold box, in 
which low temperatures could be produced by dry ice 
(solid carbon dioxide) placed in bunkers; and a warm 
box, in which room temperature could be maintained by 
electric heaters. An opening was provided for a window 
with dimensions of approximately 40 in. wide by 54 in. 
high and was located in the wall separating the warm and 
cold boxes. Temperatures were obtained by thermo- 
couples, as explained in the following description of the 
apparatus. 

'lumidity of the air in the warm box was measured by 
wet and dry bulb thermometers. Determining dew point 
ter:perature from air temperature and humidity, and ob- 
serving when moisture first appeared on a window under 
test, gave an independent check of observations from 
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thermocouples on the windows. A similar check was ob- 
tained when frost first appeared. 

Moisture was deposited upon the window surfaces in 
many of the single window tests, and ice was often pres- 
ent with low cold box temperatures. Their presence on 
the window seemed to produce little or no effect upon 
temperature relations, in other words, the temperature 
drop did not seem to be affected by moisture or frost. 

Each window was tested at three different cold (out- 
side) air temperatures, about 35 F, 15 F, and —5 F in 
the cold box with and without wind, and with warm air 
temperature in the warm box kept at room temperature. 


Apparatus and Method of Testing 


The test apparatus consisted of a cold box to simulate 
outside conditions and a warm box to’ simulate room con- 
ditions, with the window under test mounted in a frame 
between them, and the necessary thermocouples and ther- 
mometers to measure the desired temperatures. 





Window side of cold box showing location of thermo- 
couples 


Fig. 1 
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View of warm box showing thermocouples and humidity 
recorder 


Fig. 2 


The cold box was 8 ft 6 in. high by 5 ft square, built of 
1 in. matched lumber on 2 in. x 4 in. framing, and cov- 
ered with 1% in. of insulating board. The window un- 
der test was installed in a 54% in. x 40 in. opening in the 
front of the box. Cooling was accomplished by the use 
of carbon dioxide ice placed in galvanized sheet metal 
bunkers inside the box at the top and back. The carbon 
dioxide gas evolved was piped off to a manifold on the 
side of the box and discharged out-of-doors. Cold box 
temperatures were controlled by addition or removal of 
ice from the bunkers. 

Wind on the outside surface of the window was pro- 
duced by a motor driven blower inside the cold box, 
with the outlet connected to two vertical headers hav- 
ing holes drilled in them to direct the streams of air 
toward the window surface at an angle of approximately 
45 deg. Iron constantan thermocouples guarded against 
radiation were located at four levels on the cold side of 
the window, spaced 6 in. from the glass surface, as shown 
in Fig. 1. All thermocouples were made of No. 28 wire. 

White curtains were hung in the cold box to prevent 
direct radiation to the extremely cold bunker surfaces. A 
gasket of rubber tubing fastened to the frame around the 
window opening sealed the joint where the two boxes 
were clamped together. 

The warm box was 89 in. high, 44 in. wide, and 32 
in. deep, built of 34 in. plywood on 2 in. x 2 in. framing, 
covered with % in. of insulating board. A 54% in. by 
40 in. opening in the front fit the window opening in 
the cold box. A 2 ft square observation window was 
mounted in back of the box. 

Heat was supplied by electric strip heaters in the bot- 
tom of the box, guarded against direct radiation to the 
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windows and box walls. A variable resistance out.ide 
the box was used to control the electrical input to m.in- 
tain constant temperatures in the warm box. 

Relative humidity was determined from reading. of 
wet and dry bulb thermometers on a shelf in the wirm 
box visible through the observation window. A sinall 
blower was used to circulate air across the thermometer 
bulbs. 

Thermocouples were located 6 in. from the room sur- 
face of the glass at four zones opposite the cold box ther- 
mocouples as shown in Fig. 2. Glass temperatures were 
obtained from thermocouples flattened and secured to 
the glass surface with thin cement. 

A compensated potentiometer indicator was used with 
a calibration chart to obtain the temperatures at the vari- 
ous thermocouple locations. Double pole knife switches 
as shown in Fig. 3 were used to select the desired ther- 
mocouples for temperature measurements. 





Warm box and cold box placed together for test 


Fig. 3 


Test runs were of two to three hours duration at con- 
stant temperature conditions with readings recorded 
every 15 min. Two and a half to three hours time was 
allowed before each test to reach stable conditions. 


The Factor R for Room Surface Temperature of 
Glass in Windows 


The values of this factor or ratio R were obtained by 
substituting test results in the following formula: 


tr—t, room temperature—temperature room side of gla 


R=——__ = 


tr-—t, room temperature—temperature of outside air 























Sketches A and B of Fig. 4 indicate the approxin 
places at which thermocouples were placed on the gla°s. 
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Table 1—Temperature Results of Single Double Hung Wood and 
Light Steel Casement Windows 


























—— SINGLE SINGLE 
DousLe HunG Woop Licut STEEL CASEMENT 
Test No. 2 | 43 | 44 57 | 358 | 50 
Air Temperature | 
(Aver.) 
tr 75.9 74.3 71.7 73.9 73.9 71.4 
to 36.4 17.3 —- 2.3 36.9 18.6 — 0.5 
Glass Temperature 
(Aver.) 
te ~ - ~ 49.5 38.1 24.2 
ts ~ ~ ~ 47.8 34.6 20.3 
ts 51.8 39.2 26.8 49.2 36.5 22.8 
ts 49.8 36.4 23.9 49.6 36.4 23.8 
te a ~ 50.7 37.2 24.9 
ty 47.0 32.3 17.9 — ~ - 
Temperature Drops 
tr—to 39.5 57.0 74.0 37.0 55.3 71.9 
tr—te = - _ 24.4 35.8 47.2 
tr—ts _ - _ 26.1 39.3 51.1 
tr—ts 24.1 35.1 44.9 24.7 37.4 48.6 
tr—ts 26.1 37.9 47.8 24.3 37.5 47.6 
tr—-te _ _ - 23.2 36.7 46.5 
tr—ty 28.9 42.0 53.8 - - - 
Ratio of Tempera- 
ture Drops (Fac- 
tor R in percent) 
(tr—te) + (tr—to) _ ~ = 66 65 66 
(tr—ts) + (tr—to) _ - - 71 71 71 
(tr—t,) + (tr—te) 61.0 61.5 61.0 67 68 67 
(tr—ts) + (tr—to) 66.0 66.5 65.0 65 68 66 
(tr—tg) + (tr—te) - _ - 63 66 65 
(tr—tz) + (tr—te) 73.0 74.0 73.0 - - - 
Average Factor R 66.8 67.0 











Typical examples of test observations and results from 
two of the windows are shown in Table 1. 


Value of R as Determined from Tests 


The charts of Fig. 5 (with wind) and Fig. 6 (without 
wind), present the values of R, as found from the tests, 
ina graphical form. In explanation, the scale at the top 
of the charts, extending from 0 to 100, may be considered 
as per cent. The total length of each bar is 100, and rep- 
resents the total temperature difference (t; — t,) be- 
tween inside and outside temperature through a window, 
from warm to cold air. The length of the cross-hatched 
portion of each bar represents the drop in temperature 
from warm air to room surface of glass (tf —t,). Since 
the total length of a bar is 100 per cent, the length of the 
cross-hatched part also represents the value of FR, that is 
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Fig 4—Sketehes showing location of thermocouples on glass 
surface on room side of window 
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Fig. 5—Values of R with wind 
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Fig. 6—Values of R without wind 
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the ratio in per cent, for that particular window. 
ty a to 
Inspection of the charts of Figs. 5 and 6 shows that the 


values of FR fall into two rather well-defined groups, that 
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Table 2—Values of R for Glass for General Window '1'y; 


is single windows and double windows, the latter includ- 
ing double glazed windows, all of which are summarized 
in Table 2. 


Typical Examples of the Use of Factor K 


Formula 1 shows how the factor R is derived from 
test data (as illustrated in Table 2) for different types 
of windows. The equation or the formulae may be re- 
written for convenient use in solving a particular un- 
known value in a definite problem. For example, to 
determine Outside temperature, 

tp — Tl, 
te = tr ———— (2) 
R 

The use of the factors will be illustrated by the fol- 

lowing examples : 


(a) At what outside temperature, with wind, will moisture be- 
gin to appear on the glass of a single window when the inside tem- 
perature is 70 I, and the relative humidity is 30 per cent? 

From Fig. 5 (or Table 2) it is found that, for single windows, 
with wind, RX is about 67 per cent. From a psychrometric chart, 
or by the use of steam tables, the dew point for 70 F and 30 
per cent relative humidity is found to be 37 F, which would be the 
glass temperature at which moisture would begin to appear. Sub- 
stituting these known values in equation (2) we find fo, or out- 
side air temperature to be approximately 21 F. 

(b) At what outside temperature will frost appear on the win- 
dow of example (a) for the condition stated ? 

Condensation forming at a glass temperature of 37 F will be 
However, if the glass temperature is 
Using 32 F as ¢, 


in the form of moisture. 
32 F, or less, this will be in the form of frost. 
in formula (2) we find the outside temperature to be about 13 F. 

(c) With a double steel window and with inside temperature 
70 I and a relative humidity of 45 percent, how low may the 
outside temperature go before moisture will appear on the glass, 
with wind? 

The chart of Fig. 5 gives R for this window to be about 25 
per cent and the dew point for the stated conditions is found from 
These known values substi- 
tuted in equation 2 gives an outside temperature of —20 F. If 
the average factor of 30 per cent for double windows is used as 
given in Table 2, we get an outside temperature of —5 F. 


a psychrometric chirt to be 47.5 F. 


These examples indicate .the practical application of 
the information derived from these experiments. It is 
possible to tabulate the results for problems of a similar 
nature, as shown in Table 3. 

The conclusions that may be drawn from such a tabu- 
lation would be: 

(1) For single windows and 30 per cent relative hu- 
midity, there will be deposition on the glass with an out- 
side temperature of about 22 F. For a change in relative 
humidity of 1 per cent, the outside temperature at which 
moisture will form changes about 1 F. 

(2) For double windows the relative humidity appar- 
ently must be more than 45 per cent to cause deposition 
when the outside temperature is 0 F. An increase in 
the relative humidity increases the outside temperature 
at which moisture will form by about 2 F for each 1 per 
cent increase in relative humidity. 

(3) A further examination of Figs. 5 and 6 showing 
actual test results indicates that there is practically no 
difference in the room surface temperature of single glass 
in steel and in wood windows. There appears to be some 


difference in the cases of double glass although this may 
be accounted for by the difference in the air space be- 
tween the panes of glass. 

(4) A high degree of precision was not sought in 
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| R For GLass 
| Winpb CONDITION 


GENERAL TyPE IN PER CEN? 
or WINDOW (APPROX.) 
Single Windows With wind 67 
Double Windows With wind 30 
Single Windows Still air 50 
Double Windows j Still air 25 











Table 3—Outside Temperature at which Deposition will Occur 
for 70 F Inside Temperature, with Wind 








| 

RELATIVE F FoR F FoR F FOR 

HuMIDITY | Dew Point SINGLE Winpbows | DouBLe Winpows 

IN PER CENT OR ig R=0.67 R=0.30 
25 32.5 14.0 —55.0 
30 37.5 21.5 —38.5 
35 41.0 27.0 —26.5 
40 | 44.5 32.0 —15.0 
45 | 47.5 36.5 — 5.0 
50 50.5 41.0 + 5.0 
55 | 53.5 45.5 +15.0 








these tests. Greater accuracy might have been attained 
by tests of longer duration, and with perhaps longer 
transition periods between tests. It is confidently be- 
lieved, however, that the results obtained are well within 
the degree of precision warranted by the application of 
the data; and by dispensing with extreme refinement in 
the testing, it was possible to cover a much wider range 
of window types than could otherwise have been done 
with the time and funds available. 


Check with Guide Data 


The value of the ratio R depends upon the ratio of 
surface coefficient for the glass. Let c = the ratio of 
the surface coefficient for wind (f,) to that for still air 
(f;). Then c = f,/f;. From equation in Tue A.S.H.V.E. 
Guive 1935, page 93, and statements on pages 116 and 

c 
118, it can be shown that R = —— for single glass and 
c+1 
c 
R = ——— for double glass, when the resistance of thie 
3c +1 
glass itself to heat transfer is considered to be zero. 

Using the values f; = 1.50, and f, = 4.50, given in 
Tue Guipe previous to 1933, c = f./fi = 3 and R, for 
single glass, = 0.75, and for double glass 0.30. It can 
also be readily shown that the overall coefficient of trans- 
mission, U, is equal to R X fi, hence, for single windows, 
U = 0.75 & 1.50 = 1.125 or 1.13, and for double win- 
dows, U = 0.30 & 1.50 = 0.45, which are the values 
given in Tue Guipe 1935, page 113. 

Later values of fj; = 1.65 and f, = 6.00 are given in 
Tue Guie 1935, page 98, and using these, R for single 
glass, is 0.78 and for double glass, 0.305. When the over- 
all coefficient is computed, using fj = 1.65 and f, = 0.0Y, 
it is found that U = 1.29 for single glass, and U = 0.90 
for double. Thus there is a discrepancy between 
values of U and those of surface coefficient as given '0 
THE GUIDE. 

The value of R = 0.67 for single glass, based on ‘st 
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results as given in this paper, is less than R = 0.75 and 
0.78 resulting from calculations based on surface coeffi- 
cient values given in THE Guipe. Possibly the wind 
efiect upon the outside glass surface in these tests was 
less than that previously determined as produced by a 15 
mph wind, which accounts for the smaller value of RK. 
For double glass, the whole effect of the wind is mini- 
mized to the point where the test results and calculated 
values are closer. 

The larger the value of R used, the higher will be the 
calculated temperature of outside air to cause deposition 
of moisture. Thus in Table 2, if R is taken at 0.75 in- 
stead of 0.67, the outside temperature to cause deposi- 
tion on single windows, with 25 per cent relative humid- 
ity is 20 F; with 45 per cent, 40 F; and with 55 per 
cent, 48 F. 


ho 
Nm 
? 
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If the test value of R is correct, then the surface co- 
efficients as now shown are incorrect. A revised value of 
U could be determined based on revised values for sur- 
face coefficients if discrepancies of the magnitude indi- 
cated from these tests would warrant such a revision. 

A point of interest is that the value of R of 0.67 for 
wind is reduced to 0.50 for no wind and for double glass 
from 0.30 to 0.25. This would seem to indicate that the 
actual heat loss would be reduced 25 per cent for single 
windows and 15 per cent for double windows for those 
not exposed to the wind. 
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National Bureau of Engineering Registration 

Of interest to professional engineers is the Bulletin 
of Information on the National Bureau of Engineering 
Registration issued by the National Council of State 
Boards of Engineering Examiners. 

The National Bureau of Engineering Registration is 
operated as a function of the National Council of State 
Soards of Engineering Examiners, with an Advisory 
Board of representatives from seven engineering soci- 
eties. It was established primarily for the convenience 
of engineers, especially those practicing in more than 
one state, to minimize the effort and expense of securing 
legal registration. The Bureau also constitutes a clearing 
house for the convenience of the registration authorities 
of the various states having laws regulating the practice 
of professional engineering and acts as a reliable source 
of verified information regarding the professional rec- 
ords of engineers. 

The Certificates of Qualification issued by the Bureau 
are in no sense obligatory for the applicant seeking 
registration in a state nor binding upon the state boards 
of registration, nor does the Bureau assume any re- 
sponsibility to the applicant for securing his legal regis- 
tration authorizing the practice of engineering in any 
state. The Constitution of the National Council and the 
registration laws of some states specially provide, how- 
ever, for the acceptance of Certificates issued by the 
National Bureau of Engineering Registration. 

Members of the Committee on the National Bureau of 
Engineering Registration are: R. J. Reed, chairman, 
representing Committee on Examinations, California 
(1938); V. M. Palmer, representing Committee on 
E.C. P. D., New York (1937) ; G. M. Butler, represent- 
ing Western Zone, Arizona (1937); P. T. Ford, repre- 
senting Central Zone, Ohio (1936); N. W. Dougherty, 
representing Southern Zone, Tennessee (1936); E. W. 
Saunders, representing Northeast Zone, Virginia (1938) ; 
and T. K. Legaré, Executive Secretary, South Carolina. 

The national engineering societies are cooperating 
with the National Council, assisting in the development 
f the usefulness and efficiency of the Bureau, through 
an advisory board on which the following representatives 
have been appointed: American Society of Civil Engi- 
necrs, G. T. Seabury; American Society of Mechanical 
Envineers, J. H. Herron; American Institute of Elec- 
trial Engineers, W. 1. Slitcher; American Institute of 
Ch mical Engineers, J. C. Olsen; Society for Promotion 
of ngineering Education, R. I. Rees; American Rail- 


Warden; and 


1. Ullrich. 


way Engineering Association, R. E. 
American Association of Engineers, C. 


Requirements for Certificate of Qualification 


A Certificate of Qualification will be issued only to 
an applicant who fully complies with any one of the 
following minimum requirements for a professional en- 
gineer and who conforms with other regulations of the 
Bureau : 

(a) Graduation from an approved course in engineering of 
four years or more in a school or college approved by the Bureau 
as of satisfactory standing; and a specific record of an additional 
four years or more of active practice in engineering work of a 
character satisfactory to the Bureau, and indicating that the 
applicant is competent to be placed in responsible charge of im- 
portant engineering work; or 

(b) Successfully passing a written, or written and oral, exam- 
ination designed to show knowledge and skill approximating that 
attained through graduation from an approved four-year engi- 
neering course; and a specific record of eight years or more of 
active practice in engineering work of a character satisfactory to 
the Bureau, and indicating that the applicant is competent to be 
placed in responsible charge of important engineering work; or 

(c) A specific record of twelve years or more of active prac- 
tice in engineering work of a character satisfactory to the Bu 
reau, and indicating that the applicant is qualified to design or to 
supervise construction of engineering works and has had respon- 
sible charge of important engineering work for at least five 
years, and provided applicant is not less than 35 years of age. 

The charges for services of the Registration Bureau 
are as follows: The fee for investigating and verifying 
the professional record of an engineer is $10.00 which 
fee must accompany application and will be retained by 
the Registration Bureau regardless of whether the re- 
sults of the investigation warrant the issuance of a Cer 
tificate of Qualification or not. 

When an application for a Certificate of Qualification 
is approved, the applicant will be so notified by the Bu 
reau and upon payment by him of an additional fee of 
$3.00 the Bureau will furnish the applicant with a pho- 
tostatic copy of his verified record, including Certificate 
of Qualification. Additional photostatic copies of veri- 
fied professional records will be furnished at $3.00 each 
or two for $5.00. These certified copies can be sent 
direct by the Registration Bureau to state boards or 
other parties designated. 

Further information can be obtained upon application 
to T. Keith Legaré, executive secretary, National Bureau 
of Engineering Registration, P. O. Drawer 1404, Co- 
lumbia, S. C. 











ests of a Gas-Vapor Heating Systen: 


By R. R. Seeber,* (MEMBER) G. E. Smedberg {and A. E. Felt ¢ (NON-MEMBERS) 
Houghton, Mich. 


URING the summer of 1935 three tests of a gas- 

vapor heating system were made in the research 

laboratory of the Michigan College of Mining 
and Technology at Houghton, Mich. These tests in- 
cluded the securing of information on the construction 
and operation of the equipment and on the heat efficiency 
obtained under varying conditions. A detailed study was 
made of the durability of the various parts of the system. 
In it a piping arrangement was used which was similar 
to that used in studying corrosion in iron pipe 
return mains, results of which were given in previous 
papers’ presented to the Society. 

In the gas-vapor 
system all pipes are 
tubes.  Fit- 
made of a 10a P 
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copper 
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brass, and the gen- PSHEATION .260F | oe 
erator is made of a a 
won-rust copper al- , Waren payet 
loy. The system is 
unique in that the 
products of combus- oe ath 
tion are mixed with GAS VALVE 
the steam in a gen- GtaMben 
erator and used to i pai Aad i 
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more remote radia- esr 
tors under pressures | 
below that of the at- 
Fig. 1—Interior view of gener- 


mosphere. 

Fig. 1 
cross section of the 
generator. A round burner which projects up slightly 
intc the combustion chamber is bolted to the detachable 
hase. Air tor combustion is supplied through holes in 
the base below the burner. The products of combustion, 
after giving up some of their heat to the surrounding 
water jacket, are drawn up through the curved tubes and 
mixed with steam in the mixing chamber. 

Fig. 7 shows the external view of the generator con- 
nected to the test apparatus. Its dimensions are approxi- 
mately 18 in. in diameter and 28 in. high. It is well in- 
sulated with mineral wool contained in a steel shell, and 
stands upon the steel base which contains the burner, 
pilot, gas valves, cic. The fuel input capacity using 
natural or manufactured gas is 100,000 Btu per hour for 
each unit. 


ator 
shows a 


Description of System 


Fig. 2 shows a sketch of the copper tubing arrange- 
ment together with the generator used for the tests. The 
generator, operated with manufactured city gas, was so 


*Professor, Mechanical Engineering, Michigan College of Mining and 
Technology. 

tResearch Engineer, Michigan College of Mining and Technology. 

1Using Gas-Vapor Mixtures for Heating Purposes, by C. A. Dunham, 
A.S.H.V.E. Transactions, Vol. 37, 1931. 

“Corrosion Studies in Steam Heating Systems, R. R. Seeber, F. A. 
Rohrman and G. E. Smedberg, A.S.H.V.E. Transactions, Vol. 40, 1934. 


and A.S.H.V.E. Journat Section, Heating, Piping and Air Condition- 
ing, February, 1936, 


arranged that the gas-vapor mixture flowed from t 
generator through the upright section of tubing fr 
the top of the generator, threugh two parallel tube loo) 

1 and 1A. From these loops the gas-vapor mixtur 
flowed through another tube loop, 2, in series with | 
first two, through the radiator and through two more 
loops, 3 and 4, in series. At this point the products of 
combustion are separated from the condensate and drawn 
through a pressure blower of 5000 cu ft per hour capa 
ity which is driven by a 4 hp motor, while the conden 
sate flows back to the generator. From the blower thie 
products of combustion are forced through the condenser, 
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Fig. 2—Diagram of test set-up 


the non-condensable gases passing to the atmosphere and 
the condensate formed in the condenser returning to the 
generator. In this test apparatus, a by-pass was used 
to pass some of the gas-vapor mixture directly from the 
generator to the exhaust fan so that both the volume of 
gas-vapor mixture flowing through the system itself and 
the amount of excess air could be varied. 

Corrosion test specimens were inserted into the en 
trance side at the top and bottom of each loop. (Se 
Fig. 2.) Fig. 3 shows the loop location and the corro 
sion testers used. These are composed of two cleaned 
annealed copper wire coils, of 0.05 in. diameter wire, 
11/32 in. in diameter, weighing about five grams eac! 
These coils were held in a brass frame by insulating | 
carta couplings. The brass frame was protected wit! a 
non-corrosion paint. The coils were weighed before : 
after each test, and from the loss in weight the corros: 
rates were calculated. 

Fig. 3 also indicates the locations of the thermocouy) ¢s 
used to measure the temperatures. All temperatures 
were taken at a central point, the thermocouple wi'es 
being led to a special switch. The same sketch shows 
points in the system where pitot tubes were inserted | 
odically for the investigation of velocity conditions. 
pressures at various points were registered by U-t' 
and by inclined draft gages. The set-up was desig 
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Fig. 3—Corrosion test loop 
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Fig. 4—Corrosion test using resistance specimen in exhaust 
gases 
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Fig. 5—Resistance method of corrosion measurements 


to allow extraction of gas samples at the beginning and 
at the end of the system. Water samples for analysis 
were drawn off in order that conditions existing at each 
corrosion tester location might be recorded. Studies of 
both gas-vapor and condensate phases were thus arranged 
tor. 

in general, the set-up of the gas-vapor system is sim- 
ple. as no radical change from general heating practice 
involving any complicated piping is necessary. The only 
visible differences are the decrease in size of the heater 
tor its capacity, and the absence of the flue pipe, or smoke 
pipe from the boiler. For average installations a 2 in. 


flue pipe is necessary to carry the cooled products of 
combustion to the outside. 
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In this type of system, the products of combustion 
are mixed with the steam in the steam dome of the gen- 
erator. In this way a gas-vapor mixture is formed, and 
the sensible heat in the products of combustion is used. 
This increases efficiency as the gross heat value of the 
fuel is utilized instead of the net heat value. The low 
temperatures attained in the system cause the water pro- 
duced by hydrogen combustion to condense and give up 
its latent heat before being exhausted to the atmosphere. 
Also, this additional amount of condensation formed not 
only keeps the generator water level constant, but causes 
an oversupply of water which overflows at the generator 
and so flushes the entire system. 

Gas of an average heating value of 530 Btu per cubic 
foot and carrying an average of 108 grains sulphur per 
100 cu ft was burned for comparative tests at an aver- 
age rate of 83.6 cu ft per hour with practically no excess 
air. Other tests were made with excess air and at higher 
and lower gas rates. 

Data collected at nineteen points in the system recorded 
changes in conditions as the gas-vapor and condensate 
proceeded from generator to exhaust. The following 
items were recorded at the necessary locations : 

Temperature of gas-vapor phase and of condensate. 

Pressure (vacuum in inches of water). 

Velocity of gases, feet per second. 

pH value of condensate. 

Condensation rate, cubic centimeters per minute. 

Oxygen in gas-vapor and in the condensate. 

Carbon dioxide in gas-vapor and in the condensate. 

Chemical analyses, including copper, sulphate, sul- 
phite, carbonate, chloride, total acidity. 

Corrosion rate, both in condensate and in the gas- 
vapor phase. 

Dew-point readings of the gas-vapor mixture in the 
combustion zone, top of the generator main, before the 
radiator, and at the end of the system, were obtained by 
a method devised by H. F. Johnstone of the University 
of Illinois. The principle involved in this method is the 
increased electrical conductivity of the film on the surface 
of glass upon the deposition of moisture (Fig. 6). 

An electrical resistance method for measuring corro- 
sion similar to the apparatus used by J. C. Hudson® of 
England was used in this work, and further enlarged 
upon. (See Fig. 5.) 

In another paper® submitted before this Society, a de- 
tailed description of the principle and functioning of this 
method is given. The tests conducted on this gas-vapor 
system were made preliminary to the construction of this 
further advanced method. The principle remains the 
same; the only variation being that the temperature 
effects were corrected not automatically but by observa- 
tion and mathematical adjustment of readings taken. 

Fig. 4 shows some of the typical results obtained from 
tests in the exhaust line. The plotted results of these 
tests show the effect of various operating characteristics. 
In general, these results substantiate the corrosion results 
as indicated by gravimetric means. These resistance 
curves were of assistance in predicting the probable nor- 
mal system corrosion rate. With the burner off, the cor 
rosion rate becomes less than one-fifth the rate with the 
burner on. It also appears that protective films form 
with time and give even lower values. 

The’ first of the three principal tests was conducted 
with practically no excess air used for complete combus- 


%Atmospheric Corrosion of Metals, Bulletin of the British Non-Ferrous 
Metals Research Association, May 25, 1929. 
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to 3.2 in the condensate from the condenser. Oxygen 
the condensate was 0.6 cubic centimeters per liter in ¢ 
bottom of the generator, around 1 cubic centimeter | 
liter in the piping and decreased to zero at the condens: . 
Free CO, in the condensate at the generator was 2:0 
parts per million decreasing sharply to 40 ppm in 
piping, and increasing slowly to 125 ppm in the c 
denser. Copper in the condensate was 0.05 grams /li' 
in the generator, decreasing to 0.027 grams/liter in the 
system and to 0.01 grams/liter in the condenser c 
densate. Other chemicals were determined and record; 
periodically. The condensate in all cases was remarkal)| 
clean in appearance at the end of each complete test. Dew 
point at the top of the combustion zone was 123 F using 
minimum excess air. 

Some long time analyses were made of two actual 
installations operating throughout the previous winter 
season, in which the metals used were largely copper- 
steel alloys, and the condensate conditions were similar 
to laboratory findings. It appears that pH values become 
stable with time and not more acid. Fig. 13 shows typical 
values, which were confirmed at the end of the season 





Fig. 6—Dew point apparatus 


Durability 


The question of the life of the piping, radiation, and 
steam generator in heating equipment using the piping 
and radiation as a combined passage for the flue gases 
and condensing vapors is evidently one of vital impor- 
tance. Those who saw the equipment for the first time 
as it was prepared for test freely predicted an extremely 
short life. Such predictions might be expected from re- 
sults of ordinary low temperature flue practice. 

The figures show the arrangement of the equipment 
for testing the corrosion rates. 

Data have already been given showing typical chem 
ical conditions. 

The maximum corrosion rate found in the condensate 
under constant operation of the test set-up was at the bot- 
tom of the generator, where it amounted to a penetration 
in copper of 0.004 in. per year. The average rate of 
corrosion in the condensate was 0.001 in. penetration per 
vear in copper. 

The maximum corrosion rate found in the gas-vapor 
phase was at the gas outlet of the condenser ; it amounted 
to 0.0083 in. penetration per year in copper. The average 
rate of corrosion in the gas-vapor phase in the piping sys- 
tem was 0.005 in. penetration per year in copper. 





Fig. 7—External view of generator 


tion—the oxygen content varying from 1.3 per cent at to 4 —— 
the top of the generator to 0.5 per cent at the condenser PRES RE 
outlet-—the CO, content remaining practically constant 
at 12 per cent, decreasing slightly. No CO was detected. 
Temperatures for the generator are shown in Fig 1. 





Temperatures of gases in piping were about 185 F enter- a 
ing the radiator, and 85 deg in the piping following the | OPERATION - 40% exoess am 
radiator, with an average stack reading of 80 F. Tem- 
peratures with excess air are comparatively lower (see 
Mig. 8), although heating-up characteristics are still quite 
rapid. 
Some other typical data found are: Pressure of % 
in. Of water vacuum at the top of the generator, and 34 | t 
in. of water vacuum at the condenser outlet. The mini- ) 
e 2er oe 8 2 @& © 8 46 4 8 oernns 0 # * 
mum pH values found were 3.5 for the condensate of the tas © aisTEs GOW CUEEND 


generator, increasing to 4.2 in the piping, and decreasing Fig. 8—Heating up characteristics of gas-vapor generator 
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These rates are from the test using minimum excess 
air. In tests with excess air these rates are somewhat 
higher in the condensate and lower in the gas-vapor 
phase, but such changes make no material difference in 
the conclusions drawn. In practice, operation would or- 
dinarily be carried on with minimum excess air. How- 
ever, even the excess air tests show sufficient normal life 
values. 

Obviously these corrosion rates indicate no difficulty 
from corrosion when copper piping and radiation are 
used, and indicate life for medium wall tubing beyond 
that now obtained in ordinary steam systems when using 
iron piping. 

In estimating probable life of piping it should be borne 
in mind that a house heating system is usually out of 
service some months in the year, and with the off and on 
type of gas burner, gases are being circulated only per- 
haps one fifth of the time the plant is in commission. Fig. 
4 shows the reduced corrosion rate in the gas-vapor 
phase with burner off and system standing idle. 

These tests, it is believed, establish the fact that cor- 
rosion in a system such as that described is less than in 
an ordinary heating system using average steam with 
iron piping, but the reasons why this result is obtained 
should certainly be discussed. 

That the sulphur content of gases and coals has caused 
corrosion difficulties in metal flues is common knowledge, 
and much has been written on the subject. With the 
usual long metal stack, a large volume of gas and a grad- 
ually falling temperature, it is easy to visualize the form- 
ing of drops of condensate on the walls which might 
finally become concentrated sulphuric acid. Johnstone 
(University of Illinois) has shown that possibly up to 
80 per cent acid may form under usual low flue tempera- 
ture conditions, and that maximum corrosion is ordi- 
narily obtained with about 30 per cent acid. The aver- 
age sulphur content of manufactured gas in this country 
is probably about 25 grains per 100 cu ft of gas. The 
gas used in the tests which this paper reports had a sul- 
phur content of 108 grains per 100 cu ft. Ordinary com- 
bustion practice has given flue corrosion with low stack 
temperatures and has at times presented a serious prob- 
lem with sulphur content of gas as low as 17 grains per 
100 cu ft. 

I: these tests the maximum sulphate concentration was 
in tie generator and, where even if the total sulphates 
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Resistance corrosion test- 
ing apparatus 


Fig. 9 


present were calculated as H,SO, 
the acid strength would be only 0.06 
per cent. The system itself showed 
only about one-fifth this amount of 
sulphate in the condensate. 

The dew point found to exist in 
a flue gas does not correspond with 
that calculated if small amounts of 
SO, are being converted to SQ,. 
Johnstone found that an increase of 
0.008 per cent in the SO, content 
caused an increase in the dew point 
temperature of the actual over the 
computed dew point of 125 F. Ma 
conachi* found an increase of the 
dew point of 36 F for flue gases using 66 per cent excess 
air in burning Toronto city gas containing 12 grains of 
sulphur per 100 cu ft of gas. This rise of dew point was 
caused by the presence of only 4 parts of SO, per million 
parts of flue gas by volume. 

In these tests dew point readings were taken in the 
combustion zone and at the top of the generator and at 





Fig. i0 


View of test apparatus 


points in the system, with but slight increases in the 
actual observed dew points above those calculated, indi 
cating a very low conversion from SO, to SO, by this 
combustion process. Chemical analyses of the conden- 
sate in the system confirmed these results. 

The reasons why there is such a small amount of 
conversion of SO, to SO, are probably as follows: 
Copper acts in some degree as an inhibitor of such 
conversion, and the temperature and time elements are 
not such as to cause much conversion. In addition, 
ample moisture is formed to wash out corrosive films, 


‘Research Fellow in Gas, Ontario Research Foundation, Toronto, 


Canada. 
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so that no localized concentrations can form and remain 
at any point, as is possible at times in ordinary flues 
under slight condensing effects. 


Efficiency 


Efficiencies based on the complete combustion and on 
losses in the flue gases at exhaust temperatures and in 
the overflow water, are tabulated in Table 1. 


Table 1—Test Results 





TEST Test | Test TEs! 
No, 1 | No. 2 No.3 | NoA 
Excess Air si : 4% 40% 20% 3% 
Overflow Temperature, deg Fahr. | 202 194 185 130 
Flue Gas Temperature, deg Fahr...... 80 98 80 126 
Gas, cubic feet per hour ; S4 84 65 139 
Efficiency.... 99% 96 .2% 99% 94.6% 


The first three tests (1, 2 and 3) show very high 
efficiencies, with the further advantages that the condi- 
tions making for these efficiencies were consistently 
maintained. It seems that it is possible and practicable 
to obtain complete combustion with very little excess air 
using this equipment and proper controls, and to main- 
tain these conditions throughout the season. 

Test A was run for a short period at a high gas rate 
to see what effect this would have on stack gas temper- 
atures and efficiencies. It appears entirely reasonable to 
expect efficiencies of well over 90 per cent, even with 
improper operation involving excess air, since the stack 
temperature may safely be kept low with this process. 


Summary and Conclusions 


Copper pipe and fittings using the soldered joints 
seem particularly adapted for the gas-vapor system. 
Corrosive action is materially less, installation costs have 
been found to be less than with screwed fittings and cost 
of materials is at present about equal when metal thick- 
nesses and similar factors are taken into account. Im- 
proved fittings and methods of joining copper tubing 
have brought this material into wide usage. 

The probable life value for the materials in this type 
of system appear to be in the usual range for heating 
equipment. Under the conditions of these tests none 
of the copper specimens showed any visible signs of 
pitting; therefore it seems permissible to use the aver- 
age corrosion rate values in predicting the probable 


normal life. The fact that protective films form upon 
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Fig. 11—Thermocouple switch 
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Fig. 12—Comparative corrosion rates of gas-vapor and steam 
systems 
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Fig. 13—Variation of pH value 


the metal with time as evidenced in the resistance tests, 
and that gases of high sulphur content were used for 
testing, allow additional safety factors for these pre- 
dictions. 

The condensation problems often found in ordinary 
flues are eliminated by reason of the presence at all times 
of sufficient moisture for dilution of films on the metal 
surfaces. These films, which would ordinarily soon be- 
come highly concentrated with sulphuric acid, are being 
constantly washed towards the drain while the system 
is in operation. Fig. 4 shows, by the reduced rate of 
electrical resistance in the test specimen, the reduced 
corrosion rate in the gas-vapor phase with the burner off. 

In studying this heating process several operating 
characteristics deserve attention. 

(1) The mechanically induced draft maintains definite com- 
bustion relationships under weather and chimney variations. 

(2) It is possible and practicable to use low stack temperatures 
which allow high operating efficiencies, even with excess air. 

(3) The system heats up rapidly because of the relatively small 
amount of water contained in the generator and because the prod- 
ucts of combustion themselves are drawn through the radiator 

(4) Since the system is open at both ends there is no op; 
tunity for interior pressures to build up. 

(5) Operation under a slight vacuum allows no moistu 


gases to enter the room. 
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WE EXTEND A CORDIAL INVITATION TO COME TO THE POCONOS IN JUNE 


The following committees have 


° ! 
planned for your entertainment and they want you to save the dates and come! 


You will have three days of living as you have always 
wanted to live. 


Vice-Chairman, COMMITTEE ON ARRANGEMENTS 
eee 
As Chapter President I extend a most cordial invita- 


tion to the members of the Society and their friends to 
attend this meeting. 


As Chairman of the Entertainment Committee I prom- 
ise every effort will be made to make the visit interesting, 
enjoyable and profitable. 


President, PHILADELPHIA CHAPTER 


Chairman, ENTERTAINMENT COMMITTEE 


We will have facilities for registering a large attend- 
unce and hope our expectations are exceeded. 


lacte 


Chairman, REGISTRATION COMMITTEE 


lo the ladies we offer everything they desire. A 
ree-day calendar of enjoyable events. 


W/YLEX 


Chairman, Lapies COMMITTEE 
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General Chairman, COMMITTEE ON ARRANGEMENTS 


The Banquet with its excellent food, incomparable 
music and world famous Adelphia Quartet will leave 
nothing to be desired. 


A steak-fry on the mountain top staggers the imagi 


Chairman, BANQUET COMMITTEE 


Golf—and plenty of it on one of the most picturesque 
courses you ever played. Prizes—and plenty of them too! 


Vion. Cth 


Chairman, Gotr ComMMITTEr 
eee 


Money can’t buy a better outing, yet the cost is so low 
your budget won't feel it. 


la 9 A 4 aed 
Chairman, Finance COMMITTEE 
eee 
The committees are sincere in their promises—yet 
rather modest because Buck Hill Falls provides a back- 
ground for a real outing for the entire family. You 


really can’t afford not to come. Watch for further 
announcements! 


Wi, 


Chairman, Pusticiry AND TRANSPORTATION COMMITTEE 
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Award of F. Paul Anderson Medal 
to Dr. A. C. Willard 


One of the outstanding events at the 42nd Annual Meeting of 
the A.S.H.V.E. in Chicago, Ill., was the award of the F. Paul 
Anderson Medal to Dr, A. C. Willard during the Society’s 
Annual Banquet at the Palmer House, on January 29. The 
presentation of the gold medal and certificate was made for the 
Committee on Award by John Howatt, Chicago, Ill, who was 
president of the A.S.H.V.E.: 

During my term as President, I have had many pleasant 
duties to perform but none that gives me more satisfaction and 
more pleasure than the one that now comes to me. 

The Committee, that was appointed to determine the one whose 


work and ‘accomplishments had earned him the right to the 
award of the F. Paul Anderson Medal, by their unanimous vote, 





selected Arthur Cutts Willard as the one most worthy above 
all others to receive this award. An award that is indicative of 
outstanding leadership, accomplishment and service in the field 
of Heating, Ventilating and Air Conditioning. 

For 25 years Dr. Willard was engaged in this field as an 
author, teacher, engineer and research director and in that time 
contributed much that was of influence in its progress and de- 
velopment. He contributed so much and so well that he came 
to be recognized as an authority in many of its divisions. Some 
of his work had direct application in human ease and comfort, 
and so contributed to the science of better living. His ac- 
complishments for which the award is made are set forth in this 
certificate. They are as follows: “In recognition of his achieve- 
ments in the fields of heating, ventilating and air conditioning 
as an Engineer, Educator and Author; For his pioneer research 
work and outstanding services to the Society as Member, Officer, 
and Research Adviser.” 

His record discloses his activities covered a wide field of 
engineering. However, the A.S.H.V.E. gained more perhaps 
from his talent and genius than any other engineering organiza- 
tion. Joining this Society as a Member in 1914 he served as 
member, as member and chairman of many of its most impor- 
tant committees, on its Council, as an Officer, President and 
Adviser to its research program; he brought as much honor to 
each position as it brought to him. 

He is now engaged in a field that will give even greater op- 
portunities for service than the field he left. Knowing him as 
we do we are confident none of these opportunities for service 
will be overlooked. When his worth was recognized by the 
University of Illinois in promoting him to the Presidency of this 
great University his friends knew that, while the A.S.H.V.E. 
was being complimented by having one of its past presidents and 
one of its outstanding members selected for the position of honor 
and trust, the State of Illinois was itself to be congratulated on 
the choice made by the trustees of the University. The work 
already done in the short time he has been president demonstrates 
the wisdom of the choice and is indicative of the good things 
in store for the institution in the years to come. We are confi- 
dent we will be as proud of his work in this newer field as we 
are of the work he did in the field of heating, ventilating and 
air conditioning for which he is now being honored. 

So Dr. Willard, it is with complete satisfaction and a great 
deal of personal pride that by direction of the A.S.H.V.E. 
| present you with the Ff. Paul Anderson Medal and Certificate. 
We trust you will find as much joy and happiness in their pos- 
session as we do in their award. 


The work of Dr. Willard in heating and ventilating research 
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has received world-wide acclaim and his best known work jas 
been in the fields of heat transmission, steam flow and warm air 
heating. His work as ventilating consultant with the late ( |if- 
ford M. Holland, resulted in the development of a ew 
ventilating principle first used in the Holland Tunnel and s ice 
adopted for later constructions of similar kind. He was a 
pioneer in warm air furnace heating research and through his 
untiring efforts, a residence for research purposes was con- 
structed at the University of Illinois. 

Dr. Willard was born in Washinghton, D. C., and after re- 
ceiving his preparatory education in the public schools of the 
District of Columbia he was a student at the National College 
of Pharmacy from 1898-1900. He attended Massachusetts Insti- 
tute of Technology and was graduated in 1904 with the degree 
of S. B. in Chemical Engineering. He commenced his teaching 
career immediately in California and in 1906 became assistant 
professor of mechanical engineering at George Washington Uni- 
versity. From 1909 to 1913, he served the Government as 
sanitary and heating engineer, in the office of the Chief Quarter- 
master of the Army. In more recent years he has also served 
the U. S. Bureau of Mines, the Chemical Warfare Service of 
the Army and the Architect of the Capitol as adviser on heating, 
ventilating and air conditioning problems. 

Dr. Willard was a faculty member of the University of IlIli- 
nois from 1913 to 1934, first as assistant professor of heating 
and ventilating, then in 1917 he became professor of mechanical 
engineering and in 1920 became head of the department of heat- 
ing and ventilation. During the war, Dr. Willard acted as 
consultant for the U. S. Army and then returned to his duties 
at the University of Illinois. 

Dr. Willard is the seventh president of the University of IIli- 
nois and took office July 1, 1934. In 1934 he received the degrees 
of D.Eng. from Case School of Applied Science, LL.D. from 
George Washington University and LL.D. from Northwestern 
University. He holds membership in many engineering and 
scientific bodies in addition to the A.S.H.V.E., including 
the following associations: American Society of Mechanical En- 
gineers, Society for Promotion of Engineering Education, Ameri- 
can Society of Refrigerating Engineers, National Warm Air 
Heating and Air Conditioning Association, and the Illinots 
Society of Engineers; he is a member of the following frater- 
nities: Sigma Xi, Phi Kappa Phi, Tau Beta Pi, Triangle, Sigma 
Tau, Pi Tau Sigma, Omega Chi Epsilon, Phi Eta Sigma, Phi 
Kappa Sigma. He is a member of the following Clubs: Chicago 
Engineers Club, University Club of Chicago, University Club of 
Urbana, Chaos Club of Chicago, Urbana Rotary Club and Cham- 
paign-Urbana Kiwanis Club. 

In the AmericAN Society oF HEATING AND VENTILATING 
ENGINEERS he has served on many of the Technical Committees, 
including the Guide Publication Committee, Committee on Ven- 
tilation Standards, Committee on Code of Minimum Require- 
ments for the Heating and Ventilation of Buildings and he has 
held the offices of President, First Vice-President and Second 
Vice-President. For a number of years he was a member of 
the Council and was Chairman of the Executive, Publication and 
Program Committees. For several years he was a member of 
the Committee on Research and since 1931 has been Technical 
Adviser for Research. 

Dr. Willard has been the author of several books and numerous 
papers from his pen appear in the Society’s Transactions. He 
has compiled many bulletins reporting research investigations 
which he has directed and he has also been a frequent contributor 
to engineering publications. With L. A. Harding, he is 
author of Mechanical Equipment of Buildings, first published 
1916 and Heating, Ventilating and Air Conditioning published 
in 1932. 

The F. Paul Anderson Medal Committee on Award for 5 
consisted of Prof. G. L. Larson, University of Wiscons™. 
Madison, Wis., H. P. Gant, Philadelphia, Pa., L. A. Hare ng, 
Buffalo, N. Y., S. R. Lewis, Chicago, Ill, and W. E. Stat 
Cleveland, Ohio. 
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Introducing the New Research Chairman 


At the organization meeting of the 1936 Committee on Re- 
search of the A. S. H. V. E., W. A. Danielson was elected 
Chairman. He is an officer in the Quartermaster Corps of the 
United States Army, with the rank of Lieutenant Colonel, and 
is stationed in Washington, D. C. 

Colonel Danielson graduated in electrical engineering at the 
Iowa State College, Ames, Iowa, in 1907, and in 1926 received 
the degree of M. S. from the Massachusetts Institute of Tech- 
nology after a year of special work. 

After graduation from Ames he was for one year with the 
General Electric Co. as an apprentice at Schenectady, N. Y. 
He then took the necessary examination and was commissioned 
in the Coast Artillery Corps of the United States Army. He 





Col. W. A. Danielson 


resigned from the Army in 1913 and was re-commissioned in 
1916. In 1917 he was transferred to the Field Artillery and 
served with that branch during the war. On his return from 
France in 1919 he was assigned to construction work in the 
Philippine Islands, which work included the building of two air 
stations and a number of other isolated buildings in addition to 
the regular maintenance and operation of all Army stations and 
utilities in the Islands. Upon his return from the Philippines 
in 1921 he was assigned to the Quartermaster General's office 
in charge of maintenance and operation of all Army stations. 
He continued on this work either in the War Department or at 
Corps Area Headquarters until 1932, except for one year spent 
at the Massachusetts Institute of Technology. In 1932 he was 
assigned to new construction work and has been on that work 
either in the Quartermaster General’s office or in the field to 
date. In 1933 he was placed in charge of the New Construction 
Branch of the Quartermaster General’s office, and his work in- 
clude! the designing and contracting for about $50,000,000 of 
build'ngs and utilities. The organization at that time con- 
sisted of 240 architects and engineers in addition to the clerical 
force 

Th. first heating work in which Colonel Danielson was en- 
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gaged was the installation of a hot water gravity system in a 
greenhouse. He was not only the designing engineer on this 
job but also wielded the tools that installed the piping and 
boiler. Next, as Quartermaster at a large Army station he 
had charge of the operation of a large number of heating plants 
and a steam power station, together with a number of small 
steamers. 

When he left the Army in 1913 he became assistant general 
nianager and electrical engineer for a power system in the 
Northwest, in charge of the construction of something over 100 
miles of transmission lines, sub-stations, etc., from 66,000 volts 
down. 

His work since the World War has had to do with all phases 
of engineering and construction. Heating, and lately ventilat- 
ing and air conditioning, have become such important elements 
in both construction and operation that a great deal of his time 
and attention has been devoted to these subjects. 

Colonel Danielson has had the opportunity of contacting engi- 
neers in every line of endeavor and he brings to the Committee 
on Research a viewpoint that includes not only heating but 
also an intimate knowledge of all other construction details. 
Added to this he has a highly developed sense of cooperation 
which is so essential in carrying out work that involves such a 
wide organization as that of the Committee on Research. Since 
his election as Chairman of the Committee he has been making 
an intensive study of the whole research program. So far he 
has visited the University of Illinois, the Iowa State College, the 
A. S. H. V. E. Research Laboratory at Pittsburgh, Harvard, 
the Massachusetts Institute of Technology, Yale and the Pierce 
Laboratory at New Haven, and has surveyed activities around 
New York. 

Colonel Danielson is a member of the American Institute of 
Electrical Engineers (which he joined in 1906), the Society of 
American Military Engineers, the Army and Navy Country Club 
and the Cosmos Club, of Washington, D. C., and the Army and 
Navy Club of Manila, P. I. 


Representative on A.S.T.M. Corrosion Committee 


Pres. G. L. Larson announced the appointment of. Dr. James 
Aston, Pittsburgh, Pa., as A. S. H. V. E. representative, and 
A. E. Stacey, New York, N. Y., as alternate on Committee 
D-19 of the American Society for Testing Materials. 
of this committee’s activities is to study water used for indus- 


The scope 


trial purposes, interpret the results of tests and develop stand- 
ard methods of sampling and analysis, nomenclature, terminol- 
ogy, classifications and specifications. The committee’s work 
deals with the use of water in boilers and during a meeting held 
in Pittsburgh the first week in March there was a discussion 
relating to corrosion studies in heating, ventilating and air con- 
ditioning equipment. 

The chairman of Committee D-19 is Max Hecht, Pittsburgh. 


12th National Oil Burner Show 


The Twelfth National Oil Burner Show is scheduled to be 
held at Detroit, Mich., April 14-18, and the officials of Oil 
Burner Institute anticipate a record-breaking attendance not 
only of oil burner and accessory manufacturers and dealers but 
of the public, and are assured of a greater number of exhibits 
than at any previous oil burner show. G. Harvey Porter is 
managing director and has announced the convention and show 
program. 

Beginning Tuesday, April 14, afternoon and evenings of every 
day through Saturday will be given to the Show at Convention 
Hall, Detroit. Speakers 
session Thursday morning are D. G. Valentine, N. W. Ayer & 
Son, who will speak on Market Analysis; Ralph Beale, of Norge 
Corp., on Salesmanship; and W. C. Wood, of Timken Silent 
Automatic Co., on Financing. Mr. Porter will act as chairman 
and there will be open discussion. At the annual banquet and 


announced for the merchandising 





232 aa. 


Mr. Rather introduced a resolution outlining the fai: \fy! 


dance Friday evening Gar Wood will be the principal speaker 
and R. S. Bohn, of Preferred Utilities Manufacturing Corp., 
will act as toastmaster. 


Refrigerating Machinery Manufacturers 


Call Meeting 


The Refrigerating Machinery Association will meet on May 
14, 15 and 16, at Hot Springs, Va., according to a recent 
announcement of Pres. D. N. Benedict. At this Spring meeting, 
it is anticipated that much of the discussion will concern the 
forward-looking standardization program which the Association 
has undertaken and on which substantial progress has been made 
during the past year. 


Air Conditioning Manufacturers to Meet 


Pres. P. A. McKittrick has announced that the Air Condi- 
tioning Manufacturers’ Association will hold its Annual Meeting 
at Hot Springs, Va., on May 16. Closing a year which has 
been marked by progress in the interest of the air conditioning 
industry, the Association is planning an even broader program 
of constructive work. 


Short Course on Warm Air Heating and 
Cooling at Michigan State 


The Fourth Annual Short Course on Warm Air Heating and 
Cooling was held March 31 through April 3 at Michigan State 
College, East Lansing, Mich., under the auspices of the National 
Warm Air Heating and Air Conditioning Association of which 
J. H. Van Alsburg, Holland, Mich., is chairman of the Technical 
Education Committee. 

The course included a study of the theory necessary for 
making calculations for a complete air conditioning installation 
in an insulated home and the information was presented in 
practical form based on data contained in Tue A. S. H. V. E. 
Guine. The instructors in charge of classes were selected from 
those engaged in the air conditioning industry and were well 
versed in their particular subjects. 


Cleveland 


January 13, 1936, Twenty-eight members and Dr. C. A. Mills, 
Cincinnati, Ohio, who was guest of honor, attended the dinner 
and business meeting at the Cleveland Club. The minutes of 
the December meeting were read and accepted and new business 
was then in order. 

A letter from W. E. Stark told of his attendance at meetings 
of the Illinois and Minnesota Chapters of the Society. 

Announcement was made in regard to the Exchange Service 
Plan with the American Society of Refrigerating Engineers, ar- 
ranged by the Council, and outlined in a letter from A. V. 
Hutchinson, secretary of the A.S.H.V.E. Mention was also 
made of the recommendation that the Society ‘old a joint meet- 
ing with the 4.S.R.E, 

M. F. Rather discussed the program of the 42nd Annual Meet- 
ing of the A.S.H.V.E. 

Treas. H. M. Nobis reported totally liquid assets as of Janu- 
ary 31, 1936 amounting to $420.47, plus $162.05 not so liquid, 
making the total assets of the Chapter $582.52. 

R. A. Wilson of the Membership Committee proposed the 
following members who were accepted into the Chapter: J. P. 
Jones, W. R. Rhoton, Philip Borkat, E. E. Stewardson, L. B. 
Oaks and J. H. 


The date of the February meeting was announced by F. R. 


Bauman. 


Dickenson of the Program Committee. 
H. EF. Wetzell of the Standards Committee then discussed the 


Proposed Standard of Rating and Testing Air Conditioning 


Equipment. 
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service of Earl J. Vermere, deceased Vice-President of the 


Cleveland Chapter, and it was moved that the resolutio: be 
accepted and suitably engrossed for transmission to Mrs. \ er- 
mere. 


The business meeting then adjourned and an open me: ting 
was held at the Cleveland Medical Library Auditorium with 
an attendance of approximately 400, including members of the 
Electrical’ League and members of the Academy of Medicin: 

Dr. C. A. Mills, professor of Experimental Medicine ai the 
University of Cincinnati, was the speaker and discussed the 
Physiological Aspects of Air Conditioning, illustrating his talk 
with slides. The audience was deeply impressed with the 
studies of Dr. Mills which indicated a direct relation betwee 
health, fertility and weather. 

There were no official minutes for the February 14 meeting 
as this was purely a fun meeting with no business discussion 
permitted. Secy. Philip Cohen reports that he regrets sincerely 
his absence on this occasion, but has been given to understand 
that the present administration of the Chapter was bypassed, 
recirculated and properly conditioned during the course of the 
meeting. } 


l 


' 
Illinois 

March 9, 1936. Pres. J. H. Milliken called the inéeting t 
order at 7:55 p. m. in the Hotel Shermaii; Chicago, with 70 
members and guests present. Secy. L. S. Ries read the minutes 
of the previous meeting which were approved. 

The hallot§._ for the selection of the Nominating Committee 
were presented, and President Milliken appointed the following 
tellers: J. E. McClellan, C. E. Price and L. J. Pitcher. 

A welcome into the chapter was extended to M. W. Bishop 
and J. H. Needler. 

Secy. L. S. Ries announced that W. B. Graves, a Life Mem- 
ber of the Society was celebrating his Golden Wedding Anni- 
versary on Friday, March 13. President Milliken called on 
John Howatt, Past President of the A. S. H. V. E., who in- 
troduced the speaker of the evening, Dr. W. F. Petersen, De- 
partment of Pathology, College of Medicine, University of 
Illinois. 

Dr. Petersen chose for his subject The Effect of Weather on 
Man and he opened his discussion by stating that the facts 
he was to mention during the evening were known to the 
Greeks, for Hypocrates wrote knowingly of the adverse effects 
of varying temperatures on digestion and general well being 
of the populace and spoke of the universal hot winds and the 
local hot winds as affecting large areas and small areas of 
the population of Greece, so that this correlation of weather on 
man is of ancient knowledge. 

The discourse of Dr. Petersen was profusely illustrated by 
many lantern slides which clearly showed the many points that 
he wished to emphasize. A cyclonic circulation map giving 
the concentration of cyclonic lines in the northern United States 
clearly showed the path from the west coast at about the 
state of Washington eastward across the Rockies following 
roughly the Canadian boundary and leaving continental North 
America in a very narrow area in the vicinity of the New 
England states. This approximates the Van Cleeve storm track 
map. It showed clearly that there was a greater demand for 
adjustment of the human body to cyclonic storms at Duluth 
than at San Francisco. 

Meteorologically speaking, each three or four days a me- 
teorological episode crosses in this cyclonic area, traveling 
ward across the United States. Meteorological episode is a term 
applied to a cold area traveling eastward with a warm are 
hetween it and the cold area still further to the east. \\ vere 
the warm area and the cold area come in contact is 
as the polar front. The barometric variations give an 
of energy required by man to adjust himself to his sur! 
curves, based on the 


ings. He showed clearly by 
occurring in representative states, and in the United Sta’ 
a whole, that this death rate varies directly with the baro 











April, 1936 


pressure adjustment required. 
at the time of the equinox in the spring and the fall. The 
barometric variation is the greatest at these periods and the 


This is particularly noticeable 


death rate is correspondingly great. The birth rate is inversely 
to the death rate at these periods. 

Dr. Petersen further illustrated the synchronism of the severe 
changes in the barometric pressure and the corresponding tem- 
perature changes with many functions of diseases and body 
chemistry of the human body. For instance, when the air 
temperature goes suddenly warm, the ph of the blood goes 
rapidly up. Then when the body condition is unduly alkaline 
it is susceptible to vascular spasm, thus directly affecting the 
health of individuals with heart trouble. He traced the variation 
of disease phenomenon in certain patients afflicted with paralysis, 
migraine, pneumonia, diabetes, and insanity, showing a definite 
relationship between barometric pressure and the well being 
and body chemistry of these patients. After the talk a lively 
discussion followed. A formal vote of thanks was voted Dr. 
Petersen for his interesting address. 

The tellers reported the result of the balloting for the Nom- 
inating Committee as follows: J. J. Aeberly—41, J. J. Hayes—38, 
Cc. W. Johnson—38, J. H. Milliken—36, C. W. DeLand—36, 
Robert E. Hattis—35, W. B. Graves—30. 

The meeting adjourned at 9:50 p. m. 





Massachusetts 


February 10, 1936, Fifty-four members and guests of the 
Massachusetts Chapter attended a meeting in Pierce Hall, at the 
Engineering School of Harvard University, which was opened 
by Pres. W. A. McPherson with an explanation of the proposed 
Professional Engineers Registration Law. All members of the 
Chapter were urged to cast their vote in the poll being conducted 
by the Engineering Societies, as the result will guide the action 
of the council of the associations which sponsored the bill. The 
discussion following seemed to indicate strong opposition to the 
provisions of the law. 

Prof. C. P. Yaglou introduced the speaker of the evening, A. E. 
Kimberley, in charge of the design and operation of the air con- 
ditioning system of the new Department of Archives Building, 
Washington, D. C. Mr. Kimberley stated that the only factors 
harmful to the stored material, which are not under complete 
automatic control, are the ever present insects and the unavoid- 
able required light. 

In his address, Mr. Kimberley mentioned that by comparison 
of old books of similar issue, it was determined that paper in 
libraries in large cities deteriorated more rapidly than paper 
stored in rural districts. The cause of this was finally isolated 
as being the SO, pollution of the city air. 

The speaker stated that the proper conditions of temperature 
and humidity, namely 70 deg in winter and 85 deg in summer, 
with a relative humidity of 50 per cent, were fairly well de- 
termined and capable of practical application, but it was neces- 
sary to design a method of removing the SO. He explained 
that the air washer is run continuously with the proper alka- 
linity automatically maintained, not only removing the SO: con- 
tent, but also taking out the objectionable dust and odors. Fresh 
air is admitted only as required for the needs of the occupants. 

Numerous questions were asked Mr. Kimberley concerning 
special features of the equipment and other related problems. 

Secy. G. B. Gerrish reports that the meeting closed with a 
rising vote of thanks for the able presentation of an interesting 
subject. 


Minnesota 


bruary 10, 1936. A meeting of the Minnesota Chapter was 


he 


in the Minnesota Union, University of Minnesota, and 
aftey dinner was served at 5:30 p. m., Pres. C. E. 
called the meeting to order. 

minutes of the previous meeting having been read and 
app'oved, President Gausman called on Albert Buenger for 


Gausman 
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remarks pertaining to the Annual Meeting of the Society in 
Chicago. Mr. Buenger included high lights of the technical 
sessions and of the Council meetings in his discussion. The 
change in the rate of dues for Student Members of the Society 
to become effective July 1 was brought out and considerable 
discussion followed. 

A committee consisting of Prof. F. B. 
A. B. Algren, Albert Buenger, and R. E. 
pointed to look further into this matter. 

The speaker of the evening, Mr. McCormick, Minneapolis, 
was introduced and gave a very interesting talk on Air Dis 
tribution in Rooms. Mr. McCormick discussed the subject from 
a technical point of view as well as the practical, calling atten- 
tion to the various types of grilles which are required to bring 
about an even distribution of air in rooms of various size and 
shapes. 
answered by the speaker. 

According to the report of Secy. R. E. Backstrom 35 members 
and guests were present. 


Rowley, Chairman, 
Backstrom was ap- 


The address invited many questions which were ably 


New York 


February 17, 1936. At the February meeting of the New 
York Chapter, held in The Building Trades Club, the subject 
of Prevention of Domestic Water Pollution from Heating and 
Air Conditioning Equipment and from Waste Water was dis- 
cussed by Louis Northon, consulting engineer. 

Mr. Northon stated that every day practice in heating, air 
conditioning and hot or cold water supply requires a thorough 
knowledge of hydraulics with special attention to pressure fluctu- 
ations within water supply mains. The speaker discussed at 
length the ebb and flow of the tides in water mains and illustrated 
with slides the possibilities, probabilities, and actualities he had 
experienced of water pollution and infection from those who 
work on pipes who may be germ carriers, and from the back- 
ward flow of plumbing fixtures and heating equipment under 
certain conditions. 

Mr. Northon mentioned that because of his long association 
with the Navy he felt qualified to speak on water and stated 
that his interest in preventing infection of water supply began 
while still a youth in college at Budapest, when he designed 
vacuum breakers for the prevention of backward flow in the 
water pipes of residences. Slides illustrating the device were 
shown and it was apparent that the problems then encountered 
in design and operation were more complicated than the familiar 
devices now used in heating. Mr. Northon’s interest was 
aroused when the young child of one of his professors drank 
some washing bluing from a faucet on a riser which also 
supplied an attic laundry, where the hose on another faucet 
dipped in prussic acid. Mr. Northon discovered and reported 
the cause of the child’s death. 

The speaker related several of his experiences during the 
World War and tragedies which had occurred elsewhere, as a 
result of contamination of water supplies. 

Mr. Northon told of laboratory facilities arranged in his home, 
where he can pour milk in a plumbing fixture and locate it 
outside in the water main with the assistance of the local water 
supply department, to illustrate what can happen when a main 
is tapped. Then again when milk is poured into a fixture and 
the corrective device is in operation, no milk can be found out- 
side as it remains in the inside fixture. 

Another subject of discussion was Tests on Large Orifice 
Heating Systems with Various Types of Controls. Kirby 
Walker and W. H. Mertens presented data they had obtained 
from an automatic controlled orifice system installed in a twelve- 
story Tudor City apartment house in New York City. 

The building tested was heated with central station steam 
which was distributed through a two pipe gravity system with 
orifices inserted in the radiator inlet valves. Steam supply 
variations were controlled with a centrally located reducing 
pressure valve operated by the temperature control apparatus 
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which responded to the heat requirements of the building. Com- 
parative steam consumption rates were determined with the sys- 
tem operating on steam introduced to the radiators in intervals 
of 2 and 3 min on and off by the central control apparatus actu- 
ated by radiator output; with the steam supplied for approxi- 
mately 15 min periods of on and off using a time-clock; and 
with the steam operated at various continuous pressures to 
obtain different radiator outputs. Mr. Mertens acted on the test 
and in the talk as an impartial observer, while Mr. Walker ex- 
pressed opinions and drew conclusions. 

In general, Mr. Walker discussed the effect of these methods 
of control on the outputs of radiators in different parts of the 
building. He told of the new developments recently being made 
in heating systems whereby their inherent characteristics could 
be studied as a complete unit. He further pointed out that, 
when an entire system is made the subject of experimentation 
instead of tests on a single orifice or radiator, the conclusions 
are different. The talk introduced a new concept of radiator 
output expressed in per cent and after the formal presentation 
of the paper an interesting discussion followed. 


Oklahoma City 


March 9, 1936. The March meeting of the Oklahoma City 
Chapter was held in the library of the Oklahoma Gas and Elec- 
tric Co. and the minutes of the preceding meeting were read and 
approved. 

Pres. F. X. Loeffler introduced P. D. Close, Chicago, Ill., who 
spoke on the subject of Insulation and Its Relation to Air Con- 
ditioning. Lantern slides were used and Mr. Close particularly 
emphasized the necessity of intelligent application of insulation 
on the basis of the economic factors involved. 

H. J. Leverance, secretary of the Chapter, tendered his resigna- 
tion because of his transfer to Wichita, Kansas, and E. W. Gray 
was elected to fill the unexpired term of office. 

A letter to the Chapter from W. A. Russell, chairman of the 
Society’s Membership Committee, was read and urged all mem- 
bers to work for new members. 

It was suggested that President Loeffler appoint a Chapter 
Membership Committee and, after the business session, action 
was taken naming H. W. Meinholtz, Chairman, A. D. Holmes 
and A. A. Hoppe. 

It was also moved and seconded that President Loeffler appoint 
a committee to compile a set of minimum standards for air con- 
ditioning, and the meeting then adjourned at 10:00 p. m. 


Ontario 


March 2, 1936. The regular meeting of the Ontario Chapter 
was held at the Royal York Hotel, Toronto, and dinner was 
served at 6:30 p. m. with 27 members and guests present. 

Following dinner Pres. M. W. Shears called upon Secy. H. R. 
Roth to read the minutes of the preceding meeting which were 
accepted as presented. An announcement was made that the 
Nominating Committee would report at the next regular chapter 
meeting and President Shears then called upon Cyril Tasker, the 
speaker of the evening, who gave a very instructive illustrated 
talk on Research—The Fact Finder. 

Following Mr. Tasker’s address, E. H. Gurney spoke on the 
activities of the Ontario Research Foundation in regard to air 
conditioning, heating and ventilating. 


Pacific Northwest 


February 18, 1936. Twenty-four members and guests attended 
the meeting of the Pacific Northwest Chapter held at the 
Hungerford Hotel in Seattle, Wash., when dinner was served at 
6:30 p. m. and the meeting was called to order at 7:45 p. m. 

The minutes of the January meeting were read and approved 
and Pres. Lincoln Bouillon gave a report on the 42nd Annual 
Meeting of the Society held in Chicago, IIl., January 27-30. 

Secy. D. C. Griffin read the list of Chapter members and it 
was announced that the Chapter has 24 A. S. H. V. E. members, 
19 local members and 36 on the courtesy list. 





April, 1°36 


It was suggested by President Bouillon that a Chapte: be 
organized in Vancouver, B. C., and that the Pacific North vest 
Chapter render all possible assistance in its formation. S. [p, 
Peterson was instructed to contact those who might be i:.ier- 
ested on his next trip to Vancouver and Secretary Griffin was 
requested to send a written invitation to the Society mem ers 
in Vancouver to be guests at the April meeting of the Pacific 
Northwest Chapter when Pres, G. L. Larson will be prese: 

A motion was made and carried to charge a reservation fee 
of fifty cents, if, having been duly notified of a regular meeting, 
members fail to attend or notify the Secretary not later than noon 
the day of the meeting. 

Mr. Sparks described some of the exhibits and other inter- 
esting features of the Annual Meeting and Heating and Venti- 
lating Exposition in Chicago. 

In accordance with a request from John Howatt, Chicago, III, 
a committee, consisting of Prof. E. O. Eastwood, W. L. Dudley, 
and President Bouillon, was appointed to make a survey and 
report on local weather and climatic conditions for the pur- 
pose of establishing air conditioning standards. C. W. May 
and Secretary Griffin were named as alternates. 

Mr. Foote was requested to make a canvass of the Tacoma 
territory in an effort to arouse more interest there in A. S. H. 
V. E. activities. 

After a general discussion of Chapter problems, the meeting 
adjourned at 9:20 p. m. 


Philadelphia 


March 12, 1936. The Philadelphia Chapter held its regular 
meeting in the Engineers Club with Pres. J. H. Hucker presiding. 

J. H. LaBrum spoke in behalf of the United Campaign and 
asked the support of the members. 

The minutes of the previous meeting and the treasurer’s re- 
port were read and approved. 

A silent moment of prayer was accorded the memory of C. E. 
Monday, who passed away March 7, 1936. Mr. Monday, al- 
though not active in the Philadelphia Chapter at the time of his 
death, had just been elected a Life Member of the A.S.H.V.E. 
and his demise occurred before plans could be carried out for 
presentation of his life membership certificate. 

President Hucker read a communication from W. A. Russell, 
Kansas City, Mo., chairman of the Society's Membership Com- 
mittee, stressing the importance of securing new members. 

Secy. H. H. Erickson read the report of the Nominating Com- 
mittee, which placed the following names on the ballot: 

President—W. F. Smith. 

Vice-President—L. P. Hynes. 

Secretary—H. H. Erickson. 

Treasurer—R. F. Hunger. 

Board of Governors—J. H. Hucker, S. E. Plewes, and C. B. Eastman. 

The Secretary was instructed to prepare ballots to be sent 
to the members. at least 15 days before the time of election. 

A. H. MacDade reported 28 members present at dinner and 
an attendance of 45 at the meeting. 

A. E. Kriebel told of the progress of the publication of the 
Year Book and F. D. Mensing spoke of the writing of a his- 
tory of the Philadelphia Chapter. 

Plans for the Semi-Annual Meeting of the Society to be held 
at Buck Hill Falls, Pa. June 22-24, 1936, were outlined by 
Secretary Erickson. 

Morris Sheffler then introduced the speaker of the evening, 
W. N. Bateman, whose paper on Liquid Petroleum for House 
Heating was well received. 

The meeting adjourned at 9:30 p. m. 

February 13, 1936. Pres. J. H. Hucker presided at the regu- 
lar meeting of the Philadelphia Chapter held at the Engineers 
Club. The minutes of the January meeting and the treas 
report were read and approved. 

President Hucker in behalf of the Salvation Army mace an 
announcement concerning their campaign for funds. 

The cooperation of the chapter in securing members’ ' 
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and affiliation for the Year Book was urged by Secy. H. H. 
Frickson. 

k. C. Bolsinger, Chairman of the Committee on Arrangements 
for the A.S.H.V.E. Semi-Annual Meeting to be held at 
Buck Hill Falls in June, 1936, spoke on plans for the enter- 
tainment of members and guests. Mention was made in in- 
troducing Mr. Bolsinger of his election to the Council of the 
Society representing the Philadelphia Chapter district. 

Secretary Erickson spoke briefly on the Annual Meeting of 
the A.S.H.V.E. which was held in Chicago, January 27-30. 

Due to the inclement weather the attendance was not up to 
the usual standard and it was therefore deemed to the best 
interest of the membership to withhold the presentation of 
H. H. Mather’s splendid paper until the April meeting. 

Following this action the meeting became informal and some 
interesting narratives and views were given by J. D. Cassell, 
F. D. Mensing, W. F. Smith, M. F. Blankin, R. F. Hunger, 
J. H. Hucker and R. C. Bolsinger. In all it was really an en- 
joyable meeting which seemed to have been adjourned too 
early—at 10 p. m. 


Pittsburgh 


March 9, 1936. Pres. R. J. J. Tennant called the meeting to 
order at 7:50 p. m. in the auditorium of the U. S. Bureau of 
Mines and Secy. T. F. Rockwell read the minutes of the Feb- 
ruary meeting, which were approved. 

In the absence of J. F. Collins, Jr., the Treasurer’s report was 
given by the Secretary. 

Chairman M. L. Carr of the Program Committee announced 
that arrangements had not been completed for the April meet- 
ing, but that an attempt would be made to select a date which 
would be convenient to H. B. Meller, director of the Air Hygiene 
Foundation. 

In speaking for the Membership Committee, F. C. McIntosh 
read a letter from the A. S. H. V. E. Membership Committee 
outlining plans for the year and a letter was also read from 
Secy. A. V. Hutchinson regarding membership grades and dues. 

R. B. Stanger, of the Social Committee, stated that the com- 
mittee hesitated to recommend the resumption of dinner meet- 
ings at the present time. He suggested the possibility of com- 
hining some other form of social activity with the regular tech- 
nical sessions and this was favorably received. 

It was moved by F. C. Houghten, seconded by T. M. Dugan, 
and passed that the Social Committee be authorized to prepare 
an amendment to the By-Laws which would permit greater 
flexibility in meeting dates, so that when necessary, meeting 
dates could be changed both for the convenience of speakers and 
scheduling suitable meeting places. 

L. B. Pittock, chairman of the Board of Governors, presented 
their recommendation that $700.00 of the meeting funds be de- 
posited in a special interest bearing account in the Mellon Na- 
tional Bank and that the remainder be left temporarily in the 
Chapter’s checking account. Upon vote, this recommendation 
of the Board of Governors was passed. 

President Tennant suggested the appointment of a Current 
Events Committee to consist of student members, who would be 
allowed approximately 15 min at each meeting to abstract some 
of the current technical literature. Secretary Rockwell was ap- 
pointed chairman of the Committee. 

The subject of Cross Connections in Plumbing was presented 
in a paper by T. M. Dugan, who began his discussion by de- 
fining a cross connection and explaining the potential dangers 
to public health resulting from such connections. The paper 
was illustrated with slides showing how cross connections occur 
in common plumbing fixtures and how the fixtures can be re- 
desiened to prevent cross connection. 

Following Mr. Dugan, Prof. C. M. Humphreys, in a prepared 
discission, described cross connections which frequently occur 
in sir conditioning equipment such as air washers and con- 
He also exhibited several vacuum breakers designed to 
ma’ water supplies safe against back siphonage. 


den: ers, 
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After other discussion from the floor, Mr. Dugan demon- 
strated back siphonage with the use of a glass model. 

The 35 members and guests present indicated that they thor- 
cughly enjoyed Mr. Dugan’s paper and the discussions. 

February 10, 1936. The Pittsburgh Chapter was called to 
order at 8:00 p. m. in the auditorium of the U. S. Bureau of 
Mines by Pres. R. J. J. 
were present. 
by Secy. T. F. Rockwell and approved. 

Reports were in order and Treas. J. F. S. Collins, Jr. stated 
that he had received $39.00 in payment of chapter dues. 

M. L. Carr, Chairman of the Program Committee, announced 
that H. B. Meller would speak on Ventilation of Dusty Fac- 
tories at the March meeting. 

F. C. McIntosh, Chairman of the Membership Committee, 
reported names of candidates for membership and then briefly 
reviewed his work as Chairman of the Society's Membership 


Tennant and 36 members and guests 
The minutes of the January meeting were read 


Committee during 1935 which he had covered in his report given 
at the Annual Meeting in Chicago. 

Prof. C. M. Humphreys, newly elected member of the 
A. S. H. V. E. Council, told of recent Council decisions regard- 
ing the selection of St. Louis as the meeting place for the 
Society in January, 1937 and the invitation from the Pitts- 
burgh Chapter for the Annual Meeting of 1939. Professor 
Humphreys also reported on the action taken by the Council 
relative to the dues of Student Members. 

In the absence of Chairman F. A, Gunther, F. C. 
reported for the Degree Day Committee stating that work started 
by the Pittsburgh Chapter had received recognition and that the 
local Committee had been made a sub-committee of the Society's 


He uughten 


Research Technical Advisory Committee on Heat Requirements 
of Buildings. 

President Tennant reported for R. B. Stanger, Chairman of 
the Attendance and Social Committee, who was out of the 
City, that an expression of opinion was desired on the resump- 
tion of dinner meetings. Several members gave their views on 
the matter and the majority suggested that the final decision 
should rest with the Committee. 

In taking up new business, President Tennant suggested, in 
view of the Council’s decision regarding the Annual Meeting 
in 1937, that the Pittsburgh Chapter’s meeting funds be in 
vested in Government bonds or some similar security. This 
matter was referred to the Board of Governors for decision. 

R. A. Miller was introduced by President Tennant and dis- 
cussed the subject of Glass. In the relatively short time of 70 
min, Mr. Miller told clearly and concisely the story of glass 
from its origin about 4,000 B. C. up to some very recent labora- 
tory developments which were not yet in commercial production. 
The items of particular interest to heating and ventilating engi- 
neers were the improvements in double glazing, the use of new 
structural glass for both inside and outside wall facing, and the 
use of glass wool for heat insulation and air filtering. Mr. 
Miller pointed out the practical difficulties encountered with 
double glazing, but stated that when properly installed, it gave 
satisfaction, particularly in railroad service. He cited several 
investigations which indicated fuel savings of 20 per cent to 
25 per cent resulting from the use of double windows or storm 
sash. Mr. Miller concluded his paper by telling of the latest 
developments in safety glass, glass for show windows, and 
methods for reducing the glare from automobile headlights. 

Prof. H. S. Hower, Head of Physics Department, Carnegie 
Institute of Technology, in a prepared discussion, told of the 
latest developments in solid and hollow glass brick and tile. He 
described several recent projects where glass brick was used 
and mentioned that complete laboratory and field tests were under 
way to determine structural and heat transmission properties of 
the brick. 

The two speakers covered the subject of glass so well that 
only a few questions were left for the audience to ask. 

Before adjourning the meeting at 10:10 p. m. Pres. Tennant 
introduced Lt. Col. W. A. Danielson, President of the Washing- 
ton, D. C. Chapter and newly elected Chairman of the A.S.H.V.E. 
Committee on Research. 
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St. Louis 


February 11, 1936. Pres. C. R. Davis presided at the meet- 
ing of the St. Louis Chapter held at Garavelli’s Restaurant, and 
17 members and nine guests attended. The minutes of the 
previous meeting were read and approved. 

President Davis reported that the Society's Annual Meeting 
in Chicago was a splendid success and stated that the 1937 
Annual Meeting was scheduled to be held in St. Louis. An- 
nouncement was made that L. W. Moon had been elected to fill 
an unexpired term as a member of the A. S. H. V. E. 
Council. 

Secy. R. J. Tenkonohy read a letter from Secy. A. V. Hutch- 
inson regarding a visit of Pres. G. L. Larson to St. Louis on 
April 1 and also read a telegram from headquarters office con- 
cerning membership dues. 

A meeting of the St. Louis Section of the A. S. R. E. on Feb- 
ruary 21 was discussed and H. J. Kipp, Secretary of the St. 
Louis Section of the A. S. R. E., who was a guest, stated that 
the meeting was to be held at the Jefferson Hotel and arrange- 
ments were made for Secretary Tenkonohy to mail notices to 
the members of the St. Louis Chapter of the A. S. H. V. E. 

The treasurer reported a balance of $411.44 as of February 11. 

President Davis asked Mr. Moon to report on the 42nd An- 
nual Meeting of the Society in Chicago. Mr. Moon stated that 
the meeting held the record for attendance and that approxi- 
mately 60 St. Louisans were present. He related interesting 
humorous episodes involving chapter members and called at- 
tention particularly to the big job ahead of the chapter to 
spread the Spirit of St. Louis among the Society members at 
the Annual Meeting in January, 1937. 

The meeting was turned over to D. J. Fagin, Chairman of the 
Program Committee, who introduced the speaker of the evening, 
IF. I, Raymond, Chicago, Il. 

In his discussion of the Primary Zone Control and Common 
Faults of Steam Circulation, Mr. Raymond developed the need 
and method of varying the temperature of a steam radiator to 
control the heat output as the outdoor conditions change the 
heat requirements. The use of orifices and intermittent opera- 
tion of cycling were described in detail, as well as the use of the 
control equipment in which the outdoor temperature and radiator 
temperature effect are connected to a device that regulates the 
furnace operation in the boiler. 

Following the address, Mr. Raymond answered questions pre- 
sented by those in attendance. 

A rising vote of thanks was extended to the speaker and the 
meeting adjourned at 9:45 p, m. 


Manitoba 


Varch 4, 1936. The third meeting of the Manitoba Chapter 
was held at the Fort Garry Hotel, Winnipeg, with 13 members 
and guests present. Pres. J. B. Steele presided and welcomed 
the guests, who were H. D. Henion, Toronto, Ont., and Messrs. 
Scott and Yates, Jr. 

President Steele requested all present to stand for two minutes 
of silence in respect to a fellow member of the Chapter, J. H. 
Leonard, who died February 24. 

Following roll call the minutes of the previous meeting were 
read and adopted. 

Secy. C. H. Turland gave a report on the 42nd Annual Meet- 
ing of the Society, held in Chicago, Ill, January 27-30, which 
he attended. 

R. L. Kent announced that several prospective members hoped 
to have their applications filed by the next meeting. 


The technical programs planned for future meetings were out- 
lined by D. F. Michie. 

It was moved by Mr. Michie, seconded by Secretary Turland, 
and carried that a committee be appointed to study air condi- 
tioning standards suitable for Manitoba. The following members 
were appointed and President Steele invited the committee to 
meet at his home on Wednesday evening, March 11; R. L, 


Kent, Chairman, H. R. Eade, William Glass, D. F. M chie. 


E. J. Argue, and C. H. Turland. 

James Aitken, Frank Thompson and Secretary Turland vere 
appointed as a Nominating Committee for the next a: jual 
election of officers. 

Mr. Eade suggested that a visitors’ register be obtaine for 
the Chapter and Mr. Henion very kindly proposed that, a- the 
first visiting member, he would present a suitable register. and 
his offer was promptly accepted. 

Mr. Eade moved and Secretary Turland seconded a \ of 
thanks to Mr. Henion for valuable advice in connection with 
several suggestions gleaned from the Ontario Chapter’s ex peri- 
ences and requested Mr. Henion to convey greetings to the 
Ontario Chapter from the Manitoba Chapter. 

The secretary was instructed to advise the Ontario Chapter 
of future meetings with the hope that visiting members from 
Toronto would attend when in Winnipeg. 

After two hours general discussion of several interesting sub- 
jects the meeting adjourned at 10:50 p. m. 


Washington, D. C. 


March 11, 1936. The regular monthly mecting of the Wash 
ington, D. C. Chapter was held at the Harrington Hotel and 
fifty-five members and guests were present at the informal dinner 
at 6:30 p. m. When the meeting was called to order at 8:00 
p. m. by Pres. W. A. Danielson, who acted as chairman, there 
was an attendance of approximately seventy. 

The minutes of the preceding meeting of the Chapter and of 
the Board of Governors on February 3 were read. 

The treasurer reported a net balance of $38.55 in the treasury 
and announced that all those who were members in good 
standing would be given a Chapter membership card. 

E. J. Febrey stated that the work of drafting the Chapter’s 
Constitution and By-Laws was progressing and that the com- 
mittee expected to present a complete report at the next meeting. 

The chairman of the Membership Committee, R. H. Feltwell, 
reported that the committee was well organized and working 
effectively. 

President Danielson appointed the following as members of 
the Nominating Committee for the election of Chapter officers: 
G. S. Frankel, A. E. Beitzell, and S. L. Gregg. The nomina- 
tions of the Committee will be reported at the next regular 
meeting of the Chapter, when suggestions or additions by 
members will be made. Ballots will be forwarded by mail, and 
the tellers’ reports rendered at the May meeting. 

Mr. Feltwell raised the question of the issuance of guest 
cards to friends of members. President Danielson announced 
that the Chapter’s policy regarding guest cards would be taken 
up by the Board of Governors and a definite practice adopted 
for the coming year. 

Dr. C. A. Mills, University of Cincinnati, and Col. C. M. 
Walson, of the Surgeon General's office, were guests. Dr. Mills 
gave a short talk and President Danielson related a few interest- 
ing facts he had encountered on his trips in connection with the 
work of the A. S. H. V. E. Committee on Research. One of 
these sidelights was the method of sterilization of air by ultra 
violet rays. 


W. E. Kingswell introduced the technical program for thé 
evening, which was a talking picture on Automatic Controls, 
showing many combinations of automatic controls for heating, 
ventilating and air conditioning systems. 

The meeting adjourned at 9:30 p. m. according to the report 
of Secy. M. D. Kiczales. 

February 12, 1936. The Charter Meeting of the Washington, 


D. C. Chapter of the A. S. H. V. E. was held at the Ke id 
Golf and Country Club, Bethesda, Md. Forty-seven me ers 
and their friends were present at the dinner at 7:00 p 


among the guests were C. V. Haynes, Philadelphia, Pa. “a> 
President of the A. S. H. V. E., A. J. Offner, New York Ye. 
Treasurer of the Society, and A. V. Hutchinson, Secretar) , 


The meeting was called to order at 8:00 p. m. by Pres 
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Danie'son and the minutes of the previous meeting were read 
and approved. Vice-Pres. T. H. Urdahl reported on the meet- 
ing of chapter representatives held in Chicago during the So- 
ciety's Annual Meeting. 

President Danielson, Chairman of the Research Committee of 
the Society, spoke briefly concerning the work and objects of 
that Committee. 

Mr. Offner presented the charter to the Washington, D. C. 
Chapter with an address of welcome and the charter was ac- 
cepted on behalf of the chapter by President Danielson. An 
additional welcome on behalf of the national Society was given 


= 


by Mr. Haynes. 

“A. V. Hutchinson, Secretary, announced that the Semi-An- 
nual Meeting of the Society was to be held at Buck Hill Falls, 
Pa., June 22-24, and also outlined the Exchange Plan recently 
made effective between the 4. S. Rk. E. and A. S. H. V. E., 
which upon payment of $4.00 makes mutually available the 
Refrigerating Data Book or Tue A. S. H. V. E. Guipe as 
the case may be, and the Journal of each Society. 

A letter was read from headquarter’s office which told of 
several amendments to the Society’s Constitution and By-Laws 
relating to membership regulations and dues. 

Short talks were given by E. J. Febrey, R. H. Feltwell and 
S. F. Gardner, all of whom have been members of the 
\. S. H. V. E. for more than 25 years. 

The formal meeting was adjourned at 10:00 p. m. according 
to the report of Secy. M. D. Kiczales. 


Western Michigan 

March 9, 1936. Thirty-three members and guests were present 
at the meeting of the Western Michigan Chapter held in the 
Rowe Hotel, Grand Rapids, Mich. 

S. S. Sanford, Detroit, Mich. gave a very interesting talk 
on Summer Cooling. There were also brief addresses by Prof. 
L. G. Miller, J. H. Van Alsburg, and S. H. Downs, followed by 
a general discussion of the subjects presented. 

Secy. J. J. Troske reports that the April meeting is to be held 
in Holland, Mich. 

February 10, 1936. Twenty-two members and guests were 
present at the meeting of the Western Michigan Chapter held in 
the Spanish Room of tne Hotel Rowe, Grand Rapids, with a 
good attendance considering the weather conditions and snow 
blocked roads. 

Prof. L. G. Miller gave a brief and capable summary of the 
various topics discussed in the technical papers presented at the 
\.S.H.V.E, Annual Meeting in Chicago and answered many 
questions. 

Secy. J. J. Troske, who attended the Society’s Annual Meet- 
ing as delegate, reported that Western Michigan Chapter was 
represented by 65 per cent of its membership in Chicago. 

Chairman Miller of the Speakers Committee announced that 
arrangements were being made to hold the April meeting at 
Holland, Mich., and an inspection trip through the Lake Steamer 
North American and South American was planned. 

The meeting adjourned at 10:30 p. m. 


Western New York 


March 9, 1936. A dinner meeting of the Western New York 
Chapter was held at the Touraine Hotel, Buffalo, N. Y., with 
Pres. W. E. Voisinet presiding. 

\fter reading minutes of the previous meeting, communica- 
tions and transacting other routine business, John Yuill was in- 
troduced and called attention to the annual meeting of the Na- 
tional Association of Master Plumbers to be held in Buffalo in 
June. The Chapter was asked to actively support and attend this 
meeting as a token to George Frank, Buffalo, president of the 
N. A. M. P. 

Pre ident Voisinet then opened the meeting to a discussion of 
the C mfort Standards for Air Conditioning prepared by the 
hapt.:’s committee. Many verbal and written comments were 
offere . which were recorded and will be presented at the next 
meet of the Air Conditioning Committee. It was moved, 





seconded and unanimously passed that the Chapter endorse the 
Committee’s accomplishments to date and it is anticipated that 
the Standards will be ready for presentation for final adoption 
at the April 13 Chapter meeting. 

E. P. Hannig was presented by President Voisinet as the 
speaker of the evening. With appropriate introductory remarks, 
Mr. Hannig showed three reels of motion pictures describing the 
manufacture of wrought iron pipe from mine to the finished 
product. The picture depicted the old method of hand puddling 
and the new method of mechanical puddling. 

The 52 members and guests in attendance accorded Mr. Hannig 
a rising vote of appreciation for his splendid presentation, ac- 
cording to the report of Secy. J. J. Landers. 


President Larson Visiting Western Chapters 

On March 31, Pres, G. L. Larson left Madison, Wis., on a 
trip that will take him to several mid-western and Pacific Coast 
cities where he speaks on the subject, Economics of Good Con 
struction as Related to Residence Heating. His itinerary in- 
cluded St. Louis Chapter—April 1, Kansas City Chapter—April 2, 
Oklahoma City Chapter—April 3, Southern California Chapter 
April 7, Pacific Northwest Chapter—April 14. 

In addition to these appearances before local chapters of the 
Society he will address members of the Air Conditioning Society 
of San Francisco on the evening of April 9, and a noon meeting 
of the Seattle Engineers Club on April 14. President Larson's 
topic on these occasions will be the ABC of Air Conditioning. 


Travelers 


W. H. Carrier and Mrs. Carrier are sailing from Australia 
April 4 and are scheduled to arrive in the United States 
April 19, after an absence of several months visiting Europe, 
\frica and other far away places. 

Frank P. Keeney, president of Keeney Publishing Co., 
Chicago, and Mrs. Keeney are returning to the United States 
after several weeks absence visiting South American countries. 

C. F. Roth and Mrs. Roth are enroute to California for a 
combined business and pleasure trip and plan to return from the 
Pacific Coast via Panama Canal. 

The Sunshine City, St. Petersburg, Fla., has attracted several 
Society members and enjoyable visits are reported by Mr. and 
Mrs. D. S. Boyden, Boston and Mr. and Mrs. L. A. Harding, 
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Buffalo. Col. Boyden and Col. Harding will attest to the good 
condition of the local golf courses and the solar energy output 
at this famous city. Warren Webster, Sr., who with his family 
are winter residents of St. Petersburg, recently enjoyed a visit 
from Mr. and Mrs. Warren Webster, Jr. There should be evi- 
dence of Warren Jr.’s fishing skill real soon. 


Transactions Sent to Members 


During the first week of March distribution of TRANSAcTIONs, 
Volumes 39 and 40, was started and members of the Society 
whose dues were paid for the years 1933 and 1934 received these 
volumes via Railway Express. Several copies have been returned 
because members have moved without leaving forwarding ad- 
dresses and these copies are held pending instructions for reship- 
ment. 

The compilation of Volume 41 for the year 1935 is now under 
way and it is expected that printing will be completed during 
the summer months. 
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The Constitution of the Society as now amended, requires the following mode of procedure in voting on applicants for mem- 
bership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants and their fer- 
ences shall be printed in the next issue of the JoURNAL of the Society or sent to the members in other approved manner as o red 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by 


the Committee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 59 
applications for membership have been received and the names of these men and their sponsors are published in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn the Coun- 
cil, urge the members to assume their share of the responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by April 15, 1936, these candidates will be ballotted upon by the council. Those 
elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 
Apter, J. C., Sales Mgr., Frigidaire Corp., New York, N. Y. 


ALLEN, D. M., Dist. Mgr., Ilg Electric Vtg. Co., Kansas City, 
Mo. (Reinstatement and Advancement.) 


3aker, G. R., Pres., G. R. Baker Co., Ltd., Toronto, Ont., Can. 


Baker, R, H., Student, Case School of Applied Science, Cleve- 
land, Ohio 
Bamonp, M. J., Engr., Reynolds Corp., Chicago, III. 


Brezina, E. A., Student, Case School of Applied Science, Cleve- 

land, Ohio 
Brocua, J. F., Plbg. & Htg. Dept., Montgomery Ward & Co., 
Chicago, Ill. 


Brown, Davin, Plbg. & Htg. Contractor, New York, N. Y. 


Couen, Harry, Student, Case School of Applied Science, Cleve- 
land, Ohio 

Crossy, E. L., Consulting Engr., Henry Adams, Inc., Balti- 
more, Md. 

Cross, F. G., Sales Mgr. & Engr., Fulton Sylphon Co., New 
York, N. Y. 

CummMinG, F. J., Pres., Beecher-Cumming, Inc., Minneapolis, 
Minn. 

Curtis, W. A., Student, Case School of Applied Science, Cleve- 
land, Ohio 

DaNiELSon, E. B., Owner & Mer., Air Conditioning Co., Rus- 
sell, Kans. 

Dewar, W. G., Mer., Oil Burner Div., Canadian Fairbanks- 
Morse Co., Ltd., Montreal, Que., Can. 

Dickenson, M. E., Vice Pres. & Gen. Megr., Livingston Stoker 
Co., Ltd., Hamilton, Ont., Can. 

Downs, C. R., Vice Pres., Weiss & Downs, Inc., New York, 
ms he 

Fo.iett, T. L., Student, Case School of Applied Science, Cleve- 
land, Ohio 

Foorr, E. E., Chief Engr. & General Supt., Consumers Central 
Htg. Co., Tacoma, Wash. 

FREEMAN, J. C., Designer, O. W. Ott, Consulting Engr., Los 
Angeles, Calif. 

Fuuuer, J. H., Student, Case School of Applied Science, Cleve- 
land, Ohio 
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Proposers 
H. W. Fiedler 
H. G. Meinke 
W. A. Russell 
David Caleb 


M. F. Thomas 
W. R. Blackhall 


G. L. Tuve 
F. H. Vose (A.S.M.E.) 


A. P. Brown 
Tom Brown 


G. L. Tuve 

F. H. Vose (A.S.M.E.) 
H. A. Maccubbin 

F. J. Wilkinson 


F. B. Campbell 
W. W. Timmis 


G. L. Tuve 
F. H. Vose (A.S.M.E.) 


L. G. Vance 

J. deB. Shepard 

A. P. Livar 

H. W. Fiedler 

G. C. Morgan 

H. E. Gerrish 

G. L. Tuve 

F. H. Vose (A.S.M.E.) 
W. F. Ryan 

W. A. Russell 


Thomas McDonald 
O. A. Fogarty 


Thomas McDonald 


J. H. Fox 
W. E. Heibel 
C. F. Roth 


G. L. Tuve 
F. H. Vose (A.S.M.E.) 


C. W. May 
W. W. Cox 
A. W. Cooper 
O. W. Ott 


G. L. Tuve 
F. H. Vose (A.S.M.E.) 


REFERENCES 


Seconders 
W. K. Walker 
T. W. Reynolds 


C. W. Adams 
Carl Clegg 


M. W. Shears 
E. H. Gurney 


E, S. Ault (A.S.M.E.) 

A. O. Willey (S.A.E.) 

C. E. Price 

L. S. Ries 

E, S. Ault (4.S.M.E.) 

A. O. Willey (S.A.E.) 

J. F. Firestone 

S. I. Rottmayer 

W. R. Zuhlke 

A. V. Leudemann 
(Non-Member) 

E. S. Ault (A.S.M.E.) 

A. O. Willey (S.A.E.) 

M. C. Gillett 

J. E. Axeman 


A. J. Offner 

A. V. Hutchinson 

. B. Rowley 

A. B. Algren 

E, S. Ault (4.S5.M.E.) 
A. O. Willey (S.A.E.) 


C. W. Adams 
David Caleb 


J. H. Fox 
A. W. Givin 
H. R. Roth 


FE, T. Flanagan 

M. H. Ittner (4./.C.E.) 

A. E. Marshall (4./.C./ 

E, S. Ault (A.S.M.E.) 

A. O. Willey (S.A.E.) 

A. T. Forsyth 

D. C. Griffin 

J. T. Holmes (Non-M rv) 
R. E, Phillips (Non-M er) 
E. S. Ault (4.S.M.E.) 

A. O. Willey (S.A.E.) 
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CANDIDATES 


Garnett, R. E., Sales Engr., Standard Asbestos Mfg. & Insulat- 
ing Co., Kansas City, Mo. 

Ge.tz, R. W., Air Cond. Engr., York Ice Machinery 
Cleveland, Ohio. 

Gut, E. F., Chief Draftsman, The Drayton Regulator & In- 
strument Corp., Middlesex, England. 

Hamye, M. C., Engr., Syska & Hennessy, New York, N. Y. 


Corp., 


Harscn, R. J., Chief Engrg. Draftsman, U. S. Navy Yard, 
Brooklyn, N. Y. 

Harvey, R. A., Student, Case School of Applied Science, Cleve- 
land, Ohio 

HerTz_er, J. R., Mgr. Air Cond. Div., York Ice Machinery 
Corp., York, Pa. (Advancement) 

Hucues, L. K., Gen. Mgr., Howard Furnace Co., Toronto, Ont., 
Can. 

Jacosi, B. A., Student, Carnegie Inst. of Technology, Pitts- 
burgh, Pa. 

Jones, SPRAGUE, Pres., Sprague Jones, inc., Toledo, Ohio 


Kain, E. M., Student, Case School of Applied Science, Cleve- 
land, Ohio 
Lee, R. T., Student, University of Illinois, Urbana, III. 


Liya, O. L., Mech. Engr., Toltz, King & Day, St. Paul, Minn. 


LocxHart, W. R.. Sales Engr., York Ice Machinery Corp., 
Washington, D, C. 
Macrow, Lawrence, Engr., Carrier Engrg. Corp., Newark, N. J. 


Marotta, J. A., Student, Case School of Applied Science, Cleve- 
land, Ohio 

McEwan, E. E., Mgr. Air Cond. Div., Frigidaire Corp., New 
York, N. Y. 

MircHeLt, J. G., Student, University of Minnesota, Minneapolis, 
Minn. 

MottenserG, H. J., Refrig. Engr., & Vice Pres., Mollenberg 
Betz Machine Co., Inc., Kenmore, N. Y. 

Netson, A. W., Sales Engr., American Radiator Corp., Albany, 
N. Y. 

Nirscuke, R. C., Engr., Socony-Vacuum Oil Co., New York, 
N. Y. 

Orr, G. M., Consulting Engr., G. 
Minn. 

Paut, D. L., Sales Engr., Gurney Fdry. & Furnace Co., Ltd., 
Toronto, Ont., Can. (Advancement.) 

Pierscu, J. A., Consulting & Construction Engr., J. A. Pietsch, 
Inc.. New Brighton, S. L, N. Y. 


M. Orr & Co., Minneapolis, 


PrupEN, BRrADLEE, Salesman, Barber-Colman Co., Cleveland, 
Ohio. 

Ruoron, W. R., Pres., The W. R. Rhoton Co., Cleveland, Ohio. 

Rozinson, D. M., Sales Engr., Buffalo Forge Co., Washington, 

ee 


RusseLt, W. B., Engr., Russell Furnace Co., Spokane, Wash. 


ScnurRMAN, J. A., Air Cond. Engr., York Ice Machinery Corp., 
Cleveland, Ohio. (Advancement.) 

Srertinc, J. G., Jr., Student, Case School of Applied Science, 
Cleveland, Ohio 

Tanker, G. E., Student, Case School of Applied Science, Cleve- 
land, Ohio 

Teckmyer, F, C., Jr., Student, Case School of Applied Science, 
Cleveland, Ohio 

VorperpING, L. A., 
troit, Mich. 

Wacker, J. E., Student, Case School of Applied Science, Cleve- 
land, Ohio 

Wenor, E. H., Draftsman & Estimator, Wendt & Crone Co., 
Chicago, Ill. 

Witter, M. D., Student, Case School of Applied Science, Cleve- 
land, Ohio 

Wi rherwee, D. E., Sales Engr., W. A. Witheridge Co., Sag- 
inaw, Mich. 

W.«rnrine, S. L., Consulting Engr., Grand Rapids, Mich. 


Chief Air Cond. Engr., Norge Corp., De- 
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REFERENCES 


Proposers 
. A. Russell 
>. W. Adams 


. T. Kartorie 


A. Schurman 


. E. Ashton (/.H.V.E.) 
. H. Dyson (J.P.E.) 


G. Syska 


John James 


Theodore Raynis 
R. G. Dewdney (Non-Member) 


G. 


F. 


G. 


L. 


M. 
H. 
‘2 
oe 
A, 
H. 
G. 


F, 


W. 
P. 
F. 
H. 


. 
FE. 


. 


M. 


L. Tuve 

H. Vose (A.S.M.E.) 
E. Tuckerman 

J. Du Bois 


B. Watson 

R. Roth 

F. Rockwell 

M. Humphreys 

L. Vanderhoof 

C. Baker 

L. Tuve 

H. Vose (A.S.M.E.) 
H. Severns 

E, Mohn (A.S.M.E.) 
B. Rowley 

FE. Gerrish 
Tuckerman 
Plewes 


. J. Wachs 

. L. Lewis 

x L. Tuve 

*, H. Vose (A.S.M.E.) 
. W. Fiedler 

. G. Meinke 

*, B. Rowley 

. B. Algren 

. C. Candee 

. C. Beman 

. A. Welch, Jr. 

=. W. 
. H. Schulze 
. W. Charlet 
. E. Gerrish 
. C. Morgan 
<=. H. Gurney 
. W. Shears 


Hollister 


K. Peacock 


> V. Haynes 


J. Braatz 
F. Rather 


Philip Cohen 


G. 


R. 


R. 
. H. Flanders (Non-Member) 


_— 


» 
NX. 


T. Avery 

S. Frankel 
E. Beitzell 
C. Russell (Non-Member) 


A. Wilson 


F. R. Dickenson 


G. 
*, H. Vose (A.S.M.E.) 
G. 


_ 


F. 


G. 


F. 


W. 
F, 
G. 


F, 


os 


L. Tuve 


L. Tuve 

H. Vose (A.S.M.E.) 
L. Tuve 

H. Vose (A.S.M.E.) 
G. Boales 

J. Linsenmeyer 


L. Tuve 
H. Vose (A.S.M.E.) 


E. Crone, Jr. 


John Howatt 


G. 


F. 
J. 


L. Tuve 
H. Vose (A.S.M.E.) 


E. Emswiler 


Axel Marin 


Pp 


J. 


O. Wierenga 
J. Troske 


Seconders 
Carl Clegg 
C. A. Weiss 
R. A. Wilson 
I’, R. Dickenson 
K. G. Stephenson (/.M.E.) 
G. W. Betteridge (/.P.E.) 
H. F. W. Dolk (Non-Member) 
E. J. Hughes (Non-Member) 
G. B. Pino (A.W.S.) 
W. C. Ryan (S.N.A.) 
E, S. Ault (A.S.M.E.) 
A. O. Willey (S.A.£.) 
W. E. Barnum, Jr. 
J. A. Schurman, Jr. 
Thomas McDonald 
C. R. Davis (A.S.M.E.) 
R. J. J. Tennant 
R. B. Stanger 
Kk. W. Rohlin 
G. B. Houliston 
E, S. Ault (A.S.M.E.) 
A. O. Willey (S.A.E.) 
H. J. Macintire (A.S.R.E.) 
O. A. Leutwiler (A.S.M.E.) 
H. M. Betts 
R. E, Backstrom 
Benjamin Adams 
H. G. Black 
W. A. Grant 
J. J. Burke 
E. S. Ault (A.S.M.E.) 
A. O. Willey (S.A.E.) 
W. K. Walker 
T, W. Reynolds 
J. V. Martenis 
B. J. Robertson (Non-Member) 
P. S. Hedley 
W. E. Voisinet 
A. J. Eckert (Non-Member) 
R. I. Scott (Non-Member) 
O. O. Oaks 
F. B. Howell 
F. B. Rowley 
A. B. Algren 
W. R. Blackhall 
William Philip 
John Rader (N.Y.S.S.P.E.) 
E, P. Neuschwander 
(N.Y.S.S.P.E.) 
C. F. Eveleth 
Philip Cohen 
G. L. Tuve 
F. A. Kitchen 
T. H. Urdahl 
M. D. Kiczales 
H. C. Bender (Non-Member) 
G. M. Nason (Non-Member) 
G. L. Tuve 
W. R. Beach 
E. S. Ault (4.S.M.E.) 
A. O. Willey (S.A.E.) 
E, S. Ault (A.S.M.E.) 
A. O. Willey (S.A.E.) 
E, S. Ault (A.S.M.E.) 
A. O. Willey (S.A.E.) 
G. D. Winans 
J. S. Kilner 
E. S. Ault (A.S.M.E.) 
A. O. Willey (S.A.E.) 
J. J. Finan 
B. L. Casey 
E. S. Ault (A.S.M.E.) 
A. O. Willey (S.A.E.) 
A. B. Knight (Non-Member) 
H. A. Randall (Non-Member) 
D. L. Taze 
OQ. D. Marshall (Non-Member) 











Candidates Elected 


In past issues of the JouRNAL of the Society the names of the following men were listed as Candidates for Membership. he 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and ballotted upon by ‘he 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the following 


list of candidates elected: 


MEMBERS 


BACHMAN, Frep, Htg., Vtg. & Plbg. Contractor, Philadelphia, 


Pa, 

Bennett, C. A., Chief of Mech. Div., Div. of Municipal Archt., 
Dist. of Columbia 

Boyte, J. R., Asst. Chief Engr., Westerlin & Campbell Co., 
Chicago, Ill. 

Cartock, M. F., Sales Engr., American Fdry. & Furnace Co., 
Bloomington, II. 

Epwarps, A. W., Dist. Megr., The Trane Co., Cincinnati, Ohio 

FLYNN, F. J., Htg. Engr., Missouri Water & Steam Supply Co., 
St. Joseph, Mo. 

GotpsmitH, F. W., Pres., The W. Clasmann Co., Milwaukee, 
Wis. 

Hetstrom, H. G., Sales Engr., Wm. Bros. 
Minneapolis, Minn, (Reinstatement) 
W., Br. Mer., The Trane Co., 
Junker, W. H., Chief Mech. Engr., Thos. 

Cincinnati, Ohio. 


soiler & Mig. Co., 


Milwaukee, Wis. 
Emery’s Sons, Inc., 


HessLer, L. 


LAMBERT, R. D., Design Engr., American Radiator Co., New 


Rochelle, N. Y. 

Lautz, F, A., Engr., Hamlin Air Cond. Co., Inc., Buffalo, N. Y. 

LitrLerorp, W. H., Htg. & Vtg. Kebrey & Co., 
Washington, D. C. 

MeinuHoitz, H. W., Br. Mer., York Ice Machinery Corp., Okla- 
homa City, Okla. 

Park, N. W., Htg. Engr., Phila. Saving l’und Society, Phila- 
delphia, Pa. 

PaTTersON, F. 
Mich. 
Proiz, JOHN, Partner, Proie Bros. Furnace Co., Pittsburgh, Pa. 

Reprup, W. D., Pres., The Majestic Co., Huntington, Ind. 
Stock, C, S., Dist. Repr., The Herman-Nelson Corp., Bethesda, 


Md. 


Engr., E. J. 


H., Sales Engr., Hoffman Specialty Co., Detroit, 


Stokes, A. D., Erection Supt. York Ice Machinery Corp., 
Washington, D. C. 
Weppe.., G. O., Br. Mgr., York Ice Machinery Corp., Pitts- 


burgh, Pa. 

WeirzeL, C, B., Owner & Operator, Cameron B. Weitzel, Man- 
heim, Pa. 

Westover, WENDELL, Pres., Westover-Wolfe, Inc., Albany, N. Y. 


ASSOCIATES 


\NGERMEYeER, A, H., 
Wis. 

Burr, Kimpatt, Western Mer., 
Radiator Co., Chicago, Il. 

Cover, R. R., Repr., Ferro-Nil Corp., Washington, D. C. 

Curtice, J. M., New Business Repr., Public Service Co. of Colo., 
Ft. Collins, Colo. 

DeWitt, E. 


Owner, Angermeyer Plbg. & Htg., Neenah, 


Air Cond. Div., American 


S., Br. Mgr., American Blower Corp., Washington, 


BD. <. 
Gopparp, W. F., Gov. Repr., American Radiator Co., Washing- 
ton, D. C. 


Goruarp, W. W.,, 
Chicago, II. 
KARCHMER, J, 

field, Mo. 
Kist_er, M. L., Contractor, Kistler’s, Burlington, N. C. 
PAuLinG, R. E., Sales Engr., U. S. Radiator Corp., Tulsa, Okla. 
Pexton, F. S., Sales Engr. City Co., 

City, Mo. 
RANK, A. I., 
Rose, J, 


Managing Editor, Domestic Engineering, 


H., Mgr. & Partner, The Karchmer Co., Spring- 


Kansas Gas Kansas 
Pres., Aetna Insulations, Philadelphia, Pa. 


E., Office & Sales Megr., Minneapolis-Honeywell Reg. 


Co., Kansas City, Mo. 
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Rowerts, H. P., Asst. Engr., Roberts-Hamilton Co., Minneapolis 
Minn. 

SHOEMAKER, I. F., Mer., Air Cond. Co. of Tulsa, Tulsa, Ok 

Sutter, E. E., Sales Engr., Mueller Brass Co., Washington, L. C, 

Wetsu, H. A., Sales Engr., Hudson Air Cond. Corp., Washing- 
ton, D. C, 

Wuite, H. S., Mer. Sheet Metal Dept., Sellers & Marquis Roof- 
ing Co., Kansas City, Mo. 


JUNIORS 
AnspacHer, T. H., Br. Megr., Buffalo Forge Co., Kansas City, 
Mo. 
Eits, L. C., Asst. Supt., Geo. J. Meyer & Son, Pittsburgh, Pa. 
IerRATH, E, O., Htg. & Vtg. Engr., The Heil Co., Milwaukee, 
Wis. 


Frimet, Maurice, Owner, S. I. 
kinsville, S. L., N. Y. 
GALE, H. A., Sales Engr., Hudson Air Cond. Corp., Washington 


Htg. & Air Cond, Co., Tomp- 


\ pee 
Girrorp, W. R., Sales Engr., American Radiator Co., Washing- 
ton, D. C. 


Hawk, J. K., Engr., Hudson Air Cond. Corp., Washington, D. C. 

Kincawwe, M. C., Htg. & Air Cond. Engr., The Timken Silent 
Automatic Co., Detroit, Mich. 

Laver, R. F., Sales Engr., York Ice Machinery Corp., York, Pa, 

Lieprecut, W. J., Asst. Gov. Repr., American Radiator Co., 
Washington, D. C. 

Morse, L. S., Jr., Air Cond. Engr., Westerlin & Campbell Co., 
Chicago, Il. 

Murpuree, R. L., Design Engr., C. P. Lichty Engrg. Co., Inc., 
Birmingham, Ala. 

Roginson, J. A., Air Cond. Engr., Australian Gas Light Co., 
Sydney, N. S. W., Australia. 

SToKEs, ARLEDGE, Jr., Engr., B. 
port, La, 

Tuuney, F. M., Sales Engr., W. E. Kingswell, Inc., Washing- 
ton, D. C. 
TRAMBAUER, C. W., 
York, N. Y. 


Segall Air Cond. Co., Shreve- 


Sales Engr., Hoffman Specialty Co., New 


STUDENTS 


Apams, B. C., Jr., Student, University of Oklahoma, Norman, 


Okla. 

CrpprIncer, J. V., Student, Carnegie Inst. of Tech., Pittsburgh, 
Pa. 

Cricuton, H. C., Student, Carnegie Inst. of Tech., Pittsburgh, 
Pa. 

DeMerir, R. N., Student, Carnegie Inst. of Tech., Pittsburgh, 
ra. 

Hopkins, F. L., Student, University of Minnesota, Minneapolis, 
Minn, 

KRINTZMAN, Harry, Student, Carnegie Inst. of Tech., Pitts- 
burgh, Pa. 

Mayes, Curtis, Student, University of Oklahoma, Norman, 
Okla. 


Parsons, L. D., Jr., Student, Purdue University, West L 
ette, Ind. 

Sauzer, A. R. Jr., Student, Carnegie Institute of Techno! 
Pittsburgh, Pa. 

ScHWartz, Haroip, Student, Chicago Technical College, 
cago, Ill. 

Seme., G. E., 
Minn, 

Suieitps, C. D., Student, Purdue University, W. Lafayette, 

a WILLIAM, Student, University of Minnesota, Minnea; 
Minn. 


VeRVoort, E. L., Student, University of Vermont, Burlingtor 


Student, University of Minnesota, Minnea 
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A lot of you won't read this 
because it looks like a lot to read 


OW you have start- 
i ed, we are warn- 


Still the few who do 


quicker. Made in 3, 4 
and 5 tube sizes. Even 





ing you it comes under 
the head of throwing out 
our chests. 

This is 1936 isn’t it? 


will be glad they did 


yet no one is making a 
similar radiator in as 
complete a range of sizes. 


3. Who but Burn- 





It was along about 
1930, wasn’t it, when Old Man Depression 
started shaking his fist under our noses? (Now 
don’t think this is going to be another of those 
“‘business is better’’ blurbs). 

Well, as we were saying, it was about then, 
that many of the boiler and heating concerns 
took to the cyclone cellars. Now and again one 
of them would put up a periscope to see which 
way the wind was blowing, and it generally was. 
While a few of the bravest, having a lot of time 
on their hands, worked out two or three new 
things, Burnham did 10. 

Burnham didn’t have any cyclone cellar, 
so the wind blew our hats off and scratched our 
heads at the same time. Those scratchings 
started us doing a lot of eight cylinder thinking. 

As a result we started working on, and 
bringing out, new things. Some big. Some 
little. But we kept right on bringing them 
out. When a concern stays alive and doing 
like that, you can’t exactly hold it against 
them. Sort of makes a fellow feel they must 
have the right stuff in them. 

So here’s 
blowing comes in. 
on to your hat! Here 
are the things we 
brought out during the 
cyclone-cellar years. 


where our 


Hold 


1. The first complete- 
ly Built-in Oil Burning 
Boiler having a real 
honest-to-goodness_ ver- 
tical fire travel. 








ham in the past off-years 
popularized the Taco-Tank? No one else even 
yet gives it a 6-year guarantee but Burnham. 

4. Then there is the Burnham Gas Boiler. 
It is the only one that today has a built-in cast 
iron draft diverter, and also gives positive 
control of both the primary and secondary air. 

5. While about those other things, we made a 
Flexible Header. It’s a complete one. Not just 
a skeleton header with a lot of things to buy 
before you can use it. 

6. And all this time we were working on a 
radiator system that air conditioned. Not one 
that only puts a small amount of moisture in 
the air, but one that puts back all the heat takes 
out. One that also filter cleans the air and circu- 
lates it. One without any ducts, floor registers 
or wall grilles. 

7. Bellows-type Vacuum 
Sure enough non-stickers. 
conditionally for a year. 

8. Burnham Radiator Valves both the stand- 
ard type and Sta-Pak or packless. Made as 
Burnham makes everything with idea of service 
and lastingness. 

9. Steel Oil Burning 
Boiler. Two pass tubu- 
lar. An honest-to-good- 
ness low water line boil- 
er. Built-in Taco coil for 
hot water supply. Sound 
proofed and _ heat-insu- 


Air Valves. 


Guaranteed un- 


lated. Red jacket 
chromium trimmed. 
10. Besides which 


there is that End-of-a- 


2. That Slenderized Cord heat. But of that 
Radiator that has kicked wa another time. Don’t 
up so much dust be- This is something that has to do with the Burnham want to tire you out 


cause it takes up 40% 


alog will be ready. 
less room, and heats 40% 


Unit Air Conditioner system. 
Might be a smart thing to have 
your name in for one. 


Right soon the Cat- “‘nohow”’—As they say 


down South. 


IRVINGTON, N. Y. 


ZANESVILLE, OHIO 


Representatives in all principal cities in the United States and Canada 























ee 
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Ric-wiL Type “F” Conduit 
Means Dependable 
Protection for 
Underground Steam 


® Famous Ric-wiL Dry-paC Waterproof As- 
bestos Insulation—for high efficiency. 
(Conductivity only .36 BTU for low pres- 
sure.) 


® Interlocking construction throughout—for stability. 

® Famous Loc-liP side joint, continuous and visible. 

® Best vitrified glazed tile—waterproof, everlasting. 

® Approved, positive bell joint on conduit. 

® Base drain foundation, substantial, non-settling— 
ample drainage. 

® Practical pipe supports which snap in place quickly. 

® Only three pieces to handle for each 2 ft. of system, 
only three joints—low installation cost. 


The above points emphasize the fact that Ric-wiL Conduit will 
keep YOUR underground steam lines tight, dry, and 90% or 
more efficient. Ric-wil Standard Systems include optional 
types of insulation and can be furnished in either tile or cast 
iron to meet any practical requirements as to supporting 
strength. Ric-wil also manufactures the self-contained, pre- 
fabricated Unit Steam Main, a complete unit system for un- 
derground steam transmission. Catalog describing all types 
of Ric-wil Systems gladly furnished on request. 


The Ric-wiL Co., Union Trust Bldg., Cleveland, Ohio 


New York Chicago 
Agents in principal citics 


Recistereo ww VU. S. PATENT Orrice 
; = 
- re 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 


San Francisco 
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Equipment Developments 








For your convenience in obtaining more information 
about any of this equipment, see coupon on page 110. 
Add the new products and companies listed here to your 
Directory Section which you received in your January 
1936 Heatinc, Pipinc ano Am ConpiTioNninc and thus 
keep your records of sources of supply up to date 
throughout the year . . . Single asterisk (*) indicates 
equipment not listed in Directory Section; double 
asterisk (**) equipment and manufacturer not listed. 


Condensing Units Have Automatic Capacity Control 


No. 685—New dual mounted condensing units were announce: 
last month with capacities automatically controlled for efficiency) 
and low operating cost in handling the variable air conditioning 
load requirements of spring, summer and fall weather. The 
assembly consists of two 4 cylinder compressors (“Freon” or 
methyl chloride) with motor and V-belt drive for each. Com- 
bined capacities range up to 60 hp with compressors graduated 
in size and fully automatic motor and temperature controls per- 
mitting three stage capacity reduction on all models. 

Shell and tube type condenser-receiver with low resistance to 
water flow allows use of water cooling tower. Mechanical fea- 
tures include “Timken” tapered roller bearings on both thrust 
and blind ends of crankshaft to reduce power requirements and 
vibration; automotive-type cylinders and crankcase cast in one 
piece to assure lifetime alignment of crankshaft with cylinders ; 
full pressure lubrication with built-in, positive gear oil pump; 
double-trunk type, semi-steel pistons fitted with high grade com- 
pression and oil wiping rings; and precision honed cylinder walls 
and drop-forged steel connecting rods and crankshaft. 

The unit is assembled in various capacities from the maker’s 
line of 77 models ranging in size from % to 30 hp, two and four 
cylinder types.—Baker Ice Machine Co., 1509 Evans St., Omaha, 
Neb. 


Manually Operated Remote Valve Control 


No. 686—To supplement automatic control system, a new 
manually operated remote valve control has been developed. In 
many processes, automatic controllers stabilize the operation to 
such an extent that many non-critical flows may be governed by 
hand valves, which need be readjusted very infrequently; how- 
ever, if these hand valves are not easily accessible, necessary ad- 
justments may be neglected. Where these conditions exist, a 
remote valve control may be mounted on a centrally-located panel 
enabling resetting a valve several hundred feet away to control 
temperature, pressure, flow or liquid level using readings from 
recording instruments to guide in making the correct adjustments. 

A feature of this air operated control is the precision of 
valve setting; it is easy to make a change in pressure on the 
diaphragm motor of the controlled valve as small as % in. ot 
water or less, which means that the valve opening can be altered 
by as little as a few thousandths of an inch to produce the exact 
desired flow, says the maker.—The Foxboro Co., Neponset 
Ave., Foxboro, Mass. 


Four New Air Conditioning Units 


No. 687—Four new models of “Ortho-Clime” air conditioning 
units include a 1 ton floor unit for both cooling and heating 
“modernistic” in design, applicable for home or office use; tv 
ceiling suspended units, available in 1% and 4 ton cooling capa‘ 
ties; and a self-contained room cooler of about 34 ton coolli: 
capacity, requiring no plumbing or pipe connections. 

A new series of central units with cooling capacities up to ! 
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tons for commercial and residential use will soon be available. 
-Fairbanks, Morse & Co., 900 S. Wabash Ave., Chicago, III. 


Missing Pipes Located with New Detector 


No. 688—Magnetic detector of extreme sensitivity and accuracy 
for locating distant or deeply-laid pipes is a surveying compass 
with an adjustable bar magnet for reducing the control effects of 
the earth’s magnetic field, thereby rendering the needle more 
susceptible to magnetic disturbances produced by a missing pipe. 
The bar magnet is adjustable for height and azimuth. 

Affixed to the compass box and turning with it are two radial 
fins of high permeability, low hysteresis magnetic material, serv- 
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trical continuity, but in the latter event the detector functions 
without current. 

The detector is set up at a point known to be at one side of 
the pipe line, with the compass box turned to have the fins at 
right angles to the line. The bar magnet is adjusted to give 
appropriate sensitivity and also to direct the needle to have the 
same general bearing as the line. This adjustment is held 
throughout the search. In shifting stations with the detector, the 
compass box is turned so that the needle takes the same scale 
position with no current in the pipe. 

A curve is then plotted showing changes in current indication 
as the detector is transferred to convenient stations across the 
pipeline. The pipe is found directly below the peak in the curve. 

When the true bearing of the pipe line is found by striking two 


ing as magnetic antennae. These fins effect a substantial increase 
or more courses of detector travel, then the actual depth below 
This is done by moving 


in sensitivity, and are mounted on a crossbar. 


The detector is sensitive to iron or steel pipe lines having any the detector can be readily discovered. 


magnetic bearing, and at a considerable distance away. It may the instrument over to the distant return wire, giving the wire 
be used with or without electric current through the pipe, the same bearing as that taken by the pipe line and suspending 
although the establishment of a small current makes for easier the wire over the detector at a height to duplicate the peak indi- 


cations of the search curve. The distance between the wire and 


the compass box then equals the depth of the pipe below the 


Non-magnetic pipes obviously require 
Because of its sen- 


and more certain search. 
an electric current in conducting a search. 
sitivity, the instrument cannot be used near trolley lines. 

It is rarely necessary to work the detector at its extreme sensi- 
tivity. Easily manipulated and rapid in results, it will also 
determine the depth of a pipe within a few per cent, says the 


compass box. 
Pipes of 7 ft depths have been located within one pipe diameter. 
—General Electric Co., 1 River Rd., Schenectady, N. Y. 


manufacturer. 

The procedure followed is to establish the general bearing of 
the missing pipe from maps and ordinary compass directions. If 
possible, an electric current is then established between accessible 
hydrants and gates, using a switch and ammeter, with a lead wire 
at least 40 ft from the suspected pipe line; dry cells or an ordi- 
nary automobile battery suffice if the line has no break in elec- 


Larger Portable Air Conditioner Announced 


No. 689—Increased cooling capacity, and the optional func 
tions of heating and humidifying in winter have been incorpo- 
rated in new “Model BA-100” portable air conditioner just an 
nounced. The unit is a companion to the maker’s “Model BA-75” 
portable air conditioner introduced a year ago for the cooling of 
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Smart merchandisers in the retail 
field are making ready for the sum- 
mer rush by installing Baker System 
Air Conditioning. Here, for example 
is a big Eastern store which has as- 
sured itself low cost, dependable 
comfort cooling and extra profits 
with an automatic capacity control 
Baker Dual Unit ...the year’s most 
practical advancement in unit design 
for handling the variable load re- 
uirements of spring, summer and 
all weather. Ask for specifications 
— Baker Ice Machine Co., Ine., 
1509 Evans St., Omaha, Neb. 











Elias Rothschild & Co., Inc. 


Designers and Engineers 


Adams Engineering Co. 


Engineers and Contractors 
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single rooms such as private offices, hospital and hotel rooms, 
and similar small spaces. Portability is attained by employing 
the principle of air cooling in the refrigerating system. The unit 
is 45% in. long, 17% deep, and from 36 to 45 in. high, depending 
on the adjustment of the telescopic duct adaptor which is fitted 
under a window sash to bring in outside air. 

Room air enters through a grille in the end of the cabinet, and 
is conditioned and discharged out the top. Outside air, drawn 
in through the rear duct adaptor, is used for two purposes, part 
of it is going to the room and part is circulated across the refrig- 
erating unit and discharged outdoors. A new “air freshening” 
device incorporated in the unit consists of a hand-operated damper 
which can be opened in order to “pump out” a room; this be- 
comes useful when several people have been smoking so much in 
a room that the normal introduction of outside air is inadequate, 
states the maker. 

Outside air is cleaned by a replaceable filter in the duct con- 
nection, while room air is cleaned by a second replaceable filter 
directly under the return air grille. A feature is an electrical 
panel whose connections permit operation of the unit on either 
110 or 220 volts a-c. 

The cabinet design is in the modern motif, with straight 
grained walnut finish panels blending against a jet black top.— 
York Ice Machinery Corp., York, Pa. 


Development for Preventing Valve Leakage 


No. 690—To eliminate leakage in high pressure valves be- 
tween seat ring and body, “Secoweld” has been developed. In- 
stead of welding the seat ring into the body, a separate ring of 
“Seco” metal is welded in, which is threaded to take 
“Seco” metal seat ring. According to the maker, if a slight leak 
occurs it will not damage the threads, as the metal can resist 
the wiredrawing action of the steam; if necessary, the seat ring 
can be taken out, cleaned, and jammed back tight—Spence En- 
gineering Co., Inc., 110 E. 42nd St., New York, N. Y. 
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Unit Heaters in Capacities to 802,000 Btu per H: 


No. 691—New “Model FH” high velocity, low air temper 
ture, unit heaters, available in a capacity range from 191,000 + 
802,000 Btu per hr based on 2 lb steam pressure and 60 F ente: 
ing air temperature, may be had either with or without patent 
“Thermadjust” control dampers for bypassing all or a part 
the air handled around the heating element. For providing co: 
stant air circulation with the air temperature just high enoug 
to supply the required heat to the space, the bypass damper ca 
be manually controlled or can be furnished to operate with ; 
thermostatically controlled damper motor. 

The units are manufactured for floor mounting, vertical wal 
mounting, or horizontal ceiling suspension, and the position « 
each nozzle can be changed to control the direction of air flow 
Construction features include frame work of heavy angle iro: 
electrically welded; casing of heavy gauge steel panels; ex 
tended copper heat transfer surface, with fins and tubes metallic 
ally bonded by a patented process; blowers mounted on a heavy) 
shaft statically and dynamically balanced and driven by a ball 
Young Radiator Co 





bearing motor through a V-belt drive. 
Racine, Wis. 


Quick Lock Nut 


No. 692--The “Carey Quick-Lok” nut is aimed to speed up 
production of equipment on which it is used and improve the 
quality of the product. It is made from high carbon spring 
steel, tempered to give the required strength to the patented 
tongue. The guide lip is bent to an angle of 90 deg to keep 
the bolt from rocking or tilting when pressure is applied to the 
nut. Tongue and body are reinforced with ribs, and the tongue 
is at a slight angle so that its forked end easily engages the 
thread of the bolt. 

It is easily applied, it being necessary simply to push the nut 
on the bolt and it fastens itself in place. If it is desired to 














and 300° F. 


ing point. 


SARC 


Have no stuffing boxes. 


183 Madison Ave. 


are actuated by liquid expansion which gives more power to operate 
valves and greater sensitivity at all points of the range. 
with equal efficiency on steam, gas or oil. 

Sarco Regulators are simple and inexpensive to install and operate. 
Nothing to stick or get out of order. Will 
not be damaged by accidental over-heating. Require no electricity, 
air or water pressure to operate. 

Furnished chrome-nickel trimmed without extra cost. 
Write for free trial offer and copy of catalog O-52. 


SARCO CO., INC. 


Branches in Principal Cities 
SARCO CANADA LIMITED, Federal Bldg., Toronto, Ont., 
Canada 


Padlock the Temperature 


. 
wherever you want it... 
Set a Sarco Temperature Regulator for any temperature you wish to hold between 0 
It will automatically maintain exactly that temperature in cookers, retorts, 
pasteurizers, water heaters, dryers or other steam heated apparatus. Spoilage due to 
fluctuating temperatures is absolutely eliminated. 
Sarco Regulators can be adjusted anywhere within 25° above or below the calibrat 


TEMPERATURE 
REGULATORS 


They work 














New York, N. Y. 








SARCO 
PIPE SAVERS 
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The New Home of the 


U. S. Department 
of Justice 


Zemionges Bove © Moder», Prdete/ptea Pa 
An aoe ee 


lane H France Prabadcipinn Pa 


AEROFIN 


FAN SYSTEM HEATING AND 
COOLING SURFACE 


HE judicious selection of the best fan sys- 

tem heating surface, logically falls on 
Aerofin. Measured by the highest standards, 
Aerofin always lives up to specifications. 
This standardized light-weight fin-type sur- 
face has proved its high efficiency, de- 
pendability and long life in thousands of 
installations throughout the country. 

For any job requiring forced fan heating 
or cooling, Aerofin is almost always the 
choice of experienced architects, consulting 
engineers and progressive heating contrac- 
tors. If you do not know about Aerofin, 
investigate today—include it in the specifica- 
tions for your next job. You will agree with 
others when they say that Aerofin gives them 
all they have wished for in a heating surface. 


A complete line of equipment for heating 
and cooling is at your service. The home 
office in Newark or any of our branch offices 
will gladly send complete descriptive litera- 
ture or render prompt personal and efficient 
technical co-operation. Simply write to the 
address below. 











AEROFIN 
is sold only by 
Manufacturers 
of Nationally 
Advertised 












Fan System 
Apparatus. 
Aerorin CorPorRATION peo cps epee 
850 Frelinghuysen Avenue 


Newark. NJ 
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This tree provides the right 
COVERING FOR DUCTS 


Nature knows no better insulator than the 


bark of the cork tree. Its amazing cell struc- 
ture forms an impassable barrier to heat—the 
one big reason Novoid Corkboard is so popu- 
lar for the insulation of cool air ducts, as well 
as for all other parts of air-conditioning and 
ventilating systems requiring insulation. 

moisture-resistant. It is 


Novoid is also 


structurally strong, light in weight. It is easy 
to erect. And it is fire-retardant. 

Write and we'll send you a detailed draw- 
ing showing the simple application of Novoid 
for both square and rectangular air ducts, 
plus any other specific information you would 


like to have. 


CORK IMPORT CORPORATION 
330 West 42d Street, New York City 


NOVOID 
CORKBOARD 


Barrier 
FOR SQUARE AND 
RECTANGULAR DUCTS 



















Metal duct 








Priming paint 
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lock it in place like a rivet, the bolt is given a few turns with 
a screw driver.—The Philip Carey Co., Specialty Division, 400 
N. Michigan Ave., Chicago, Ill. 


Line of Convectors in Four Types 


No. 693—New line of convectors in concealed, recessed, floor 
and wall types has been designed for beauty and efficient heating 
performance. Interchangeable grilles, ranging from conven- 
tional to modern classic, make it possible to harmonize the con- 
vector with the appointments of any room; four basic grille 
designs are provided from which it is possible to make up a 
wide variety of grille patterns. Lines and positions of enclosure 
rails and stiles lend themselves especially well to attractive 
color treatment, states the manufacturer. 

Heating section is an all copper fin and seamless copper tube 
assembly, the fins, permanently bonded to the tubes by metal, 
having a smooth straight surface and spaced so that air flow is 
not impeded. Heavy flanged cornice strips bonded to the fins 
on top, bottom, and sides prevent injury to corners of fins, as- 
sure maintenance of fin spacing and prevent fins from “work- 
ing” and causing noises as the radiator expands and contracts.— 
Modine Mfg. Co., 1750 Racine St., Racine, Wis. 


Unit System of Pipe Insulation 


No. 694—“Durant” insulated pipe has been developed to pro- 
vide an economically installed unit system of underground or 
outdoor insulation for lines conveying steam, hot or cold liquids, 
brine or ammonia. Complete unit consists of specified pipe 
next to which has been applied insulation in proper thickness 
(general recommendation is 85 per cent magnesia for steam or 
hot water), and over the insulation has been applied an air-tight 
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coating of asphaltum. To protect the entire unit from damag 
it is encased in a galvanized metal jacket. The entire syst 
is built up at the factory and shipped to the job in standard 
special pipe lengths. 

When used outdoors on overhead lines, the pipe is simp 
supported on towers, no other treatment being necessary. | 
oil lines where insulation is unnecessary, the pipe is coated wit 
asphalt at the factory to prevent effects of electrolysis, corrosi 
or erosion. No tile, brick, masonry nor concrete work is nec« 
sary in its application when used underground except for pier 
to support pipe in case bottom of trench settles, says the make: 
—Ehret Magnesia Mfg. Co., Valley Forge, Pa. 


Motor Operated Valve Controller 


No. 695—Two new types of multi-position controllers, know 
as the “Relatrol” and the “Balancer,” produce a corrective move 
ment in a valve or damper in exact relation to departure fron 
the temperature setting, as measured by the actuating instru 
ment. This corrective movement follows the temperature change 
so accurately and promptly that it may be said to be “tied t 
the temperature”, says the maker. In external appearance bot! 
units are alike, A special relay is supplied, wired into the cir 
cuit between the actuating instrument and the motor mechanism 
This relay embodies an electrically controlled null-point, and as 
full line voltage is used in both relay and power motor, extra 
responsiveness is secured to repositioning’ demand. The mechan 
ism is housed in a compact cast iron case to withstand the rough 
usage of industrial service. 

The balancer is similar to the “Relatrol” except that it is pro 
vided with automatic means of load compensation and is recom 
mended where load changes will be of considerable extent and 
duration. 
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A New Marley Tower 


For the Smaller Air 
Conditioning Installation 


Marley Multi-Blade fans, Marley zig-zag drift eliminator and 
redwood decking within the tower. 

This tower is low and compact, easily assembled, operates 
with quietness and economy—has an unusually wide cooling 
range due to the combination of forced draft with interior 
decking and spray distribution. 

Owners, builders and operators will find it ideal for the 
smaller air conditioning installations. Write for full details. 


THE 
1915 Walnut 


MARLEY 


NEW Marley all steel, "small type" forced draft cooling 


ALL STEEL FORCED DRAFT COOLING TOWERS 





tower!—equipped with Marley patented spray nozzles, 


COMPANY 
Kansas City, Mo. 


MARLEY 


SMALL SERIES 
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CORINCO 


Cork Pipe Covering 
Fits SNUGLY 
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— # 
his 
SUPER-SILVERTOP 


IS THE ONLY 
COMPLETE STEAM TRAP 


Cold Line Insulation 
cannot be effective 
unless the insulation 
material fits snugly. 
The smallest air space 
between the pipes 
and covering will col- 


lect moisture which 





in turn forms ice and 


thus impairs the effi- 


] dont need... 


ELBOWS OR NIPPLES because elbow 
connections are cast in the head of the trap elimi- 
nating excess pipe fittings and saving 40 to 60 
minutes time per trap per installation. Super-Silver- 
top is used straight-in-line or as an elbow. 


STRAINERS are unnecessary because the 
large drilled passages cannot become clogged 
with dirt and scale, a common fault with cored 
passages and small holes. 


IT HAS A SNAP ACTION THERMAL 
AIR ELIMINATOR which assures instant 


heat to a steam system. It is the only steam trap e 
that employs the Spencer disc for air elimination. 


IT WORKS ON VACUUM -~and any 


ciency of the entire 


installation. 


SPECIFICATION OF CORINCO CORK 

PIPE COVERING IS ASSURANCE 

FOR MAXIMUM EFFICIENCY AND 
MINIMUM MAINTENANCE 


steam trap that works successfully on vacuum can- 
not leak steam. If a trap will not work on vacuum, 
it definitely leaks steam. 


AND FINALLY the Super-Silvertop trap is 


easy to install on a steam line—easy to open for 
inspection without disturbing pipe connections and 
it is THE ONLY COMPLETE TRAP ON THE MARKET. 


Write today for complete information. 


Cork Insulation Co., Inc. 


155 East 44th St. New York City 





Branches and Distributors in Principal Cities 
Factory. Wilmington. Del. 


Manufacturers of—Corinco Sheet Cork, Corinco Cork Pipe 
Covering, Corinco Granulated Cork. 

















THE V. D. ANDERSON CO. 


1949 WEST 96th STREET e CLEVELAND, OHIO 
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The action employed by these mechanisms can be used in con- 
junction with many standard pyrometers, flow meters and other 
measuring instruments, by slightly modifying the contact mechan- 
ism. In certain instances the required instrument changes can 
be made in the field. 

Where “Relatrol” action is supplied for manual remote con- 
trol, a hand operated index and dial replaces the actuating in- 
strument. —Automatic Temperature Control Co., Inc., 34 E. 
Logan St., Philadelphia, Pa. 


Mineral Coated Welding Electrodes 


No, 696—Recently announced heavy mineral coated electrode 
for shielded arc welding “Purox Type EHT” steel electrode is 
designed for downward position welding to produce welds of 
highest quality. 

The mineral provides against atmospheric attack 
through the generation of reducing gases from the heat of the 


arc. The slag formed gives greater protection to the molten 


coating 


metal and results in welds generally more free from imperfec- 
tions, states the maker, who summarizes the following advan- 
tages: 

1. Freedom from excessive smoke and fumes. 

2. The coating produces gases which protect the metal from 
atmospheric contamination of oxides and nitrides as it passes 
through the arc. 

3. A heavy slag is produced which completely covers the 
molten metal and protects it from oxidation; and which also 
slows down the rate of cooling of the metal, thus permitting 
elimination of any dissolved gases. 

4. Prevents excessive spatter loss, which enables the oper- 
ator to use higher current values. This in turn speeds up the 
rate of deposition of the metal. 

5. The melting point of the coating is such that the metal 
core melts before the coating. This forms a small crater about 
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1/16 in. deep which provides a mechanical means of protecting 
the deposited metal and also serves to stabilize the arc. 

6. The composition of the coating is such that the slag tends 
to purify the deposited metal by removing oxides and gases, thus 
enabling the operator to produce weld metal free from porosity 
and slag inclusions. 

7. The weld metal is usually deposited in a concave fillet, and 
washes up the sides of the groove. This characteristic of the 
metal minimizes or removes the chances of slag pockets or 
undercutting along the sides of the groove. 

8. The slag is easily removed from the deposited metal. In 
fact, when it cools, the slag practically separates from the metal. 
This characteristic and also the small amount of spatter make 
it possible to clean the metal easily with one or two passes of 
a wire brush. 

The electrode can be used with either alternating or direct 
current, reverse or direct polarity, and with either the weaving 
or beading method of deposition—Linde Air Products Co., 30 
E. 42nd St., New York, N. Y. 


Welded Steel Boiler for Stoker Firing 


No. 697**—New welded steel, low pressure, fire tube, high fire- 
box boiler, the “Benton Hi-Boy”, has been designed especially 
for stoker firing and special emphasis has been placed upon 
combustion. The firebox, in addition to being of unusual cubic 
volume, is proportioned comparatively high and short to enable 
the stoker to operate at maximum efficiency, according to the 
manufacturer. The design is also said to lend itself to econom- 
ical erection or installation, reducing the cost of installing the 
stoker. 

Steam ratings range from 2190 to 30,360 sq ft. 
ume for the 2190 sq ft rating is 26.1 cu ft, and for the 30,360 
sy ft rating, 273 cu ft—Combination Boiler Co., Benton Harbor, 


Mich. 


Furnace vol- 





PARTIAL LIST OF GLOBE INSTALLATION SUPPLIES 


PIPE HANGERS 
ADJUSTABLE SWIVEL HANGERS 
SPLIT RING (CLEVIS) HANGERS 
| BEAM CLAMPS 
RETAINING CLIPS 
UNDERGROUND HANGER 
CLAMPS 
STEEL PIPE CLIPS 


HIS NEW CATALOG of Globe Pressed Steel Installation 
Supplies is of special interest to everyone installing 
Plumbing, Heating, Air Conditioning and Sprinkler Systems. 
Globe Parts insure greater strength, durability, lighter 
weight and better appearance at LOWER COSTS than 
many others designed for the same uses. All Globe Parts 
are approved by the National Board of Fire Underwriters. 















STEEL FLOOR AND CEILING 
PLATES 

CEILING BUTTONS 

STEEL INSERTS 

ESCUTCHEON PLATES FOR 
SPRINKLER HEADS 

SPRINKLER HEAD CABINETS 

ADJUSTABLE CLIP BASES 
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SO | MADE 
FAIRBANKS 
SHOW ME” 





[ “MM FROM MISSOURI, 








Before Voorhees, Gmelin & Walker, Engineers, chose | 
Fairbanks Valves for the model office building of the 
New York Telephone Co. in New York, they made a 


searching investigation. 


We showed them through our factories so they | 
could see that Fairbanks Valves are made of the high- 
est grade materials, made in a careful manner by men 
of long experience and carefully tested before leaving 
the factory. And we proved that long, dependable 
service, at low upkeep cost, had been given other 


users of 
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Fairbanks | 


by the fact 


You, too, 
would select 
Fairbanks 
Valves if you 
made a simi- 
lar investiga- 
tion. The best advertisement 
for Fairbanks Valves has always 
been the recommendation of en- 
thusiastie users. 





Write for names of users and 
c italog 21. 


* 
THE FAIRBANKS CO. 


Manufacturers of Valves, 


‘and Trucks and Wheelbarrows 
3°5 Lafayette St., New York, N. Y. 
Boston, Pittsburgh 
Distributors in Principal Cities 


Factories: 
3inghamton, N. Y. Rome, Ga. 


RE GS 


that 


Valves 


That careful buying pays is shown 
their Fairbanks 
Valves are still giving entire satisfac- 
tion after many years of service. 






Voorhees, Gmelin & 


Walker, 


Architects and Engineers 


Baker, Smith & Co., 
Contractors 

V. G. Cornell Co., 
Contractors 


Heating 


Plumbing 























. Buffalo Savings 
Bank, Buffalo, 
N. Y. 


2. Jolly Cafe, 
Topeka, Kan, 


3. 100-ton installa- 
tion in Lincoln 
Theatre, Lin- 
coln, Neb. 


4. Interior of Line 
coln Theatre. 





5. Hotel Kansan 
Coffee Shop, 
Topeka, Kan. 


6. Home of Elec- 
tric Refrigera- 
tion News, 
Detroit 


Fedders Air Conditioning 





‘a9 | Surface Has Gone to Town 


All-copper construction, high prime sur- 
face, scientifically engineered manifold- 
ing, a complete line of standard sizes 
cataloged on a package basis . . . those 
are a few reasons why Air Conditioning 
Engineers are getting satisfaction with 
Fedders Surface. Fedders High Capacity 
Thermostatic Expansion Valves provide 
accurate refrigerant control and make a 
complete Low Side. 
Write for Bulletin 91. 


FEDDERS 


MANUFACTURING CO, 
Buffalo, N. Y. 


New York Chicago Cincinnati Dallas 
Atlanta Los Angeles 
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Conventions and Expositions 








Southern Industrial Show: April 6-11, Textile Hall, Green- 
ville, S. C. Wm. G. Sirrine, President. 


National Oil Burner Show: April 14-18, Convention Hall, 
Detroit, Mich. Managing Director, G. Harvey Porter, Oil 
Burner Institute, Inc., 30 Rockefeller Plaza, New York, N. Y. 


Midwest Power Show: April 20-24, International Amphi- 
theatre, Chicago, Ill. Management, Midwest Engineering & 
Power Exposition, 308 W. Washington St., Chicago, III. 


April 20-24, Pal- 
Pfisterer, 308 W. 


Midwest Power Engineering Conference: 
mer House, Chicago, Ill. Secretary G. E. 
Washington St., Chicago, II. 


Conference on Solid Fuels and Stokers: April 21-23, College 
of Engineering, University of Wisconsin, Madison, Wis. Chair- 
man, Prof. L. A. Wilson, Mechanical Engineering Building. 


Air Conditioning Conference: May 4-5, College of Engineer- 
ing, University of Illinois, Urbana, III. 


Air Conditioning Manufacturers’ Association: Annual meeting: 
May 16, Hot Springs, Va. Headquarters Office, 915 Southern 
Bidg., Washington, D. C, 


Refrigerating Machinery Association: Spring meeting, May 
14-16, Hot Springs, Va. Headquarters Office, 915 Southern 
Bldg., Washington, D. C. 


Heating, Piping and Air Conditioning Contractors National 
Association: Annual convention, May 25-27, The Bellevue-Strat- 
ford, Philadelphia, Pa. Educational Director, S. Lewis Land, 
1250 Sixth Ave., New York, N. Y. 
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National District Heating Association: Convention and ex 
hibit, June 16-19, Pantlind Hotel, Grand Rapids, Mich. Actin 
Secretary, Miss M. C. Stocker, 124 W. Fourth St., Greenvill 
Ohio. 


National Warm Air Heating and Air Conditioning Associa 
tion: Convention, June 17-18, Deshler-Wallick Hotel, Colum 
bus, Ohio. Manager Director, A. W. Williams, 50 W. Broad 
St., Columbus, Ohio. 


International Congress of Refrigeration: June 16-27, Th: 
Hague and Amsterdam, Holland. Organization Office, 107 
Stolberglaan, The Hague (Holland). 


American Society of Heating and Ventilating Engineers: Joint 
semi-annual meeting with American Society of Refrigerating 
Engineers, June 22-24, Buck Hill Falls, Pa. Secretary, A. V 
Hutchinson, 51 Madison Ave., New York, N. Y. 


Short Course in Coal Utilization: June 9-11, University of 
Illinois, Urbana, Ill. A. C. Callen, Head of the Department of 
Mining and Metallurgical Engineering, 209 Transportation Bldg.., 
Urbana, III. 


American Society for Testing Materials: Annual meeting, 
June 29-July 3, Chalfonte-Haddon Hall, Atlantic City, N. J. 
Assistant Secretary, R. E. Hess, 260 S. Broad St., Philadelphia, 
Pa. 


Great Lakes Exposition: July-September, Cleveland, Ohio. 
General Chairman, Dudley S. Blossom, Terminal Tower, Cleve- 
land, Ohio. 


National Association of Power Engineers: Annual convention 
and exhibit, August 31-September 4, Hotel Stevens, Chicago, 
Ill. Secretary, F. W. Raven, 176 W. Adams St., Chicago, III 
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.- 1S FREE 
FROM 
SCALE 


It’s made from clean material—specially-made skelp, as 
clean as it is possible to roll steel. It’s made by a clean 
process—the exclusive “continuous process” in which 
the steel skelp is carried through the heating furnace 
high above the scale, slag and siliceous matter that ac- 
cumulate on the floor of any furnace. e To further in- 
sure cleanliness, Fretz-Moon Pipe is passed through 
specially-designed rolls that break off all scale caused 
by heating. The scale is then washed out of the 
pipe by water under pressure. When galvanized, the 
pipe is blown clean with superheated steam. @ You'll 
find Fretz-Moon Pipe clean and free from corrosion- 
promoting scale—with full capacity flow for air, gas 
or liquids. e Ask us to send you a sample. Note its 
cleanliness—and you'll use it wherever pipe is required. 


FRETZ-MOON TUBE CO., INC. 
BUTLER - PENNA. 
















BLACK AND GALVANIZED 
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THERM-O-TILE 








The NEW Underground 
Steam Conduit System 


In our latest bulletin you will find facts on the above 
indicated details, 1 to 9 inclusive. Below we show 


THREE SUCCESSIVE‘(STEPS 


in Therm-O-Tile construction. Note particularly that 
the piping and hollow tile conduit are independently 
supported on the concrete base. 










Concrete foundation Piping on roller sup Conduit envelope sup 

slab with internal drain ports, accessible for ported on slab. All joints 

channel. Pipe supports welding and insulation water tight. Ready for 
in place back fill 


FOR COMPLETE INFORMATION 


write for illustrated booklet giving all specifications 
and details, or, call our nearest distributor. 


H. W. PORTER & CO., Inc. 


825 FRELINGHUYSEN AVE., NEWARK, N. J 





DISTRIBUTORS 

Alabama Taylor-Seidenbach, Inc.. Missouri—Johns-Manville Sales Corp 

Birmingham. St. Louis. 
Connecticut Johns-Manville Sales Nebraska Johns-Manville Sales 
Re. . Hartford Corp., Omaha if 
elaware—The Nicely Corp., Phils ; 

delphia - cely Corp., Phila- yoy York New York City: Asbe 
District of Columbia—Reid Hayden, , ‘. Construction Co., In 

Inc., Washington d ~ as and : White Plains Johns 
Florida The Brooks-Fisher Insulat- , lanville Sales Corp . 

ing Co., Atlanta ._—— and Syracuse Smith 
Georgia The Brooks-Fisher Insu- lurray Corp 

lating Co., Atlanta North Carolina Reid Hayden, In 
iNlinois—Asbestos and Magnesia Ma Charlotte 

terials Co., Chicago. Oklahoma Johns-Manville Sale 
indiana—jeneral Asbestos & Supply Corp., Tulsa 

Co., Indianapolis. Pennsylvania The Nicely Corp 
Kansas—Johns-Manville Sales Corp Philadelphia 

Kansas City, Kan ‘ South Dakota Johns-Manville Sale 
Kentucky—(ieneral Asbestos & Supply Corp., Omaha 

Co., Louisville ’ 

5 , sto Aye Co 
Louisiana Taylor-Seidenbach, Inc., 1 Houston Aycock orp... 
New Orleans D il Jol . : ’ 

rs ; ; : ates allas: Johns-Manville Sales Corp 

a Reid Hayden, Inc., Balti Virginia—Reid Hayden, In Rich 
husetts — Springfield: Johnson mond. 

Massachuset — — Wisconsin Milwaukee Insulation 


Asbestos Co ‘ 
South Boston: P. S. Thorsen Co Co., Milwaukee 

Mississippi — Taylor-Seidenbach, Inc., Canada Montreal and Toronto 
New Orleans. Canadian Johns-Manville Co Ltd 








101 











102 Heating -Piping 
Pe eiAir Conditioning 








Book ee eo i oe 








The Patient and the Weather 


“The Patient and the Weather,” by William F. Petersen, M. D., 
College of Medicine, University of Illinois, Vol. 1, Part 1, “The 
Footprint of Asclepius,” $3.75; Vol. 1, Part 2, not off the press; 
l’ol, 2, “Autonomic Disintegration,” $6.50; Vol. 3, “Mental and 
Nervous Diseases,” $5.00. Published by Edwards Brothers, Inc., 
Ann Arbor, Mich. 


No matter how successful air conditioning engineers may have 
been in their studies of stable subjects, materials, and such, ulti- 
imate success will involve a still closer study of that vastly un- 
stable subject, the reactions of man to air conditioning. The 
engineer in reaching out for help from the medical profession 
will not find himself slighted, but may find himself bewildered at 
the amount of literature already available touching on every 
conceivable subject. He might easily convince himself that the 
doctors, above all others, agree on nothing. 


Now, the writer of this review cannot pose as an unbiased 
critic of these volumes, nor even as a capable reviewer, save from 
the engineer's standpoint. He was raised among the medical 
brethren and has continued to mix with them much to his own 
advantage. He finds it easy to sympathize with them in their 
efforts to help humanity. Now he only hopes there will be a 
quick growth of public sympathy for the air conditioning engi- 
neers in their efforts to help humanity. 


But the human is not a stable subject, and it is because of this 
instability in humans that these volumes are of particular inter- 
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est to the reviewer. There is no question but that the weat! 
does affect people, that climatic conditions change the type. \V 
know from study, as engineers, that the efficiency of workers 
somewhat determined by atmospheric conditions, but it is wo 
much time and expense to learn why. 


“The Patient and the Weather” deals with the bodily 
mental troubles of those of us whg@ in our lesser or great 
swings to adapt our personal physiologies to the swings of t! 
weather fail to synchronize and find we are not in harmony wit 
the universe. In other words we're sick. Since there are 
many of us that are only just up and around and continuing bus 
ness, and since all of us must sooner or later fit into the air c 
ditioning picture, it is just as well to learn how the weather dox 


affect us. 


The first volume, “The Footprint of Asclepius,” takes us bac! 
to Hippocrates and his deductions in connection with diseas: 
the seasons, and the winds and weathers. 


“There is nothing formidable, nothing musty, nothing ponde: 
ous about the Hippocratic texts. They are as refreshing and a 
stimulating as the pioneering age in which the author lived, an 
as his name, for that matter—‘Horsetamer,’ or, as we might say 
‘Broncho Buster.’ Remember that the Greeks of his time wer: 
still the ‘wild horsemen of the seas’ who roved every nook and 
corner of the Mediterranean shores.” 





The volumes deal particularly with the effects of irregular ris« 
and fall in barometric pressures, the onslaught of the cold polar 
airs, and the softening reduction of warm southerly winds; the 
author takes his reader into unknown territory under capable but 
entirely human pilotage, with the way thoroughly charted by 
word and graph and comment. These are a few of the reasons 
these volumes are of great present day interest to the air condi 


tioning engineer.—V. L. SHERMAN. 











easy to read as a tootrule. 


You have no whirling to do. 
mometers by means of a hand-operated bellows. 


watch the wet-bulb reach its low point. 


or cannot get satisfaction from a Sling Psychrometer. 


Made exclusively by 





aaa 
Taking the PERHAPS ™ out of Humidity 








When you use a Friez Hand-Aspirated Psychrometer— 


You are using a aoe tool, as accurate as a micrometer; as 
You force the air across the ther- 
You read stationary thermometers right under your eye and 


You cannot make a mistake and no expert skill is required. 


A Brand New Pocket Instrument, the preference of all who can 


JULIEN P. FRIEZ & SONS, INC. 


‘“‘THE MAKERS OF AMERICA’S WEATH R INSTRUMENTS” 


BALTIMORE, MARYLAND 











A NEW TOOL 
for 
Air-Conditioning 
Consultants 
Engineers 
Service Men 
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Illustrated at right is the 
Webster Hylo Steam 

ariator—a simple, rug- 
ged central control for 
ise with Webster Sys- 
tems where distribution 
»f steam to all radiators 
s balanced by accurately 
ized metering orifices. 

he Hylo Variator Valve 
Operator (illustrated) 
jutomatically throttles a 
rugged motor-operated 

alve in the steam main. 


'f you are interested in 
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WORTHINGTON 
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Facsimile of mae page of The Davenport Democrat 


IOWA IEP GUTS 
HEATING COSTS $91/ 


Davenport Democrat Uses Webster 
Hylo System to Improve Heat 
Distribution, Lower Cost 


Davenport, Ia.—The Democrat Build- 
ing, home of the Democrat eer 
Company, pee of the Davenpor 
Democrat for more than 80 years, re- 
duced the cost of heating during 1934-35 
a total of $517, as the result of a Webster 
Heating Modernization Program which 
converted the installation into a Web- 
ster Hylo System of Steam Heating. 


The modernization included necessary 
changes in piping to fit the installation 
to newspaper requirements, installation 
of radiator traps and accurately sized 
metering orifices in each of the 74 radia- 
tors and application of a central Webster 
Hylo Steam Variator Control. 

The saving of $517 represents a 27 per 
cent reduction in cash expenditure for 
heating. At this rate, modernization will 
repay its entire cost in less than three 
years. 





¥ MODERATE WEATHER 
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There has been no ° “aervtne” of the 
heating system to effect these economies. 
As a matter of fact, the building is re- 
ceiving substantially improved heating 
service with the Webster Hylo System. 


Webster engineers cooperated closely 
with the owners and the heating con- 
tractors, the Ryan Plumbing and Heating 
Company, in meeting publishing require- 
ments. The press room is kept at 80 
degrees constantly. Savings are achieved 
without adverse effect on production. 





(1) improved heating service 


nd (2) lower heating cost in your building, address 


Varren Webster & Company 


Camden, N. J. 


ioneers of the Vacuum System of Steam Heating 


inches in 60 principal U. 


S. Cities . . . Darling Bros., Led., Montreal, Canada 











CENTRIFUGA 
PUMPS for 
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Every Service ... ge 


@ GENERAL WATER 
SUPPLY 


@ BUILDING SERVICE 

@ AIR CONDITIONING 
@ REFRIGERATION 

@ HEATING SYSTEMS 

@ CIRCULATING 

@ CHEMICAL PROCESSES 


and many other 


@ SPECIAL 
INDUSTRIAL 
USES 


NTO every Worthington 
Centrifugal Pump-—large 
and small—has been built 
its maker's unsurpassed 
skill and experience... 
Result: 
Maintained Efficiency. 
Dependable Perform- 
ance. 
Low Cost Operation. 
Mimimum Mainte- 
nance. 
2 


UALIFIED Worth- 


ington engineers 
are available to assist in 
any application problem 
and recommend correct 


selections. 
S 


Bulletins on Request 


PERATING companies of ap- 

proved credit rating, desiring 
to effect plant economies without 
reducing working capital, can se- 
cure F.H.A. MODERNIZATION 
CREDIT through the WORTHING- 
TON TERM-PAYMENT PUR- 
CHASE PLAN. 








HORIZONTAL SPLIT-CASING 
SINGLE-STAGE TYPE... General 
industrial and process applica- 
tions. High efficiency for contin- 
vous service. Can be automatically 
primed. Capacities to 3100 g.p.m. 
Heads to 300 feet. 


mr 


HORIZONTAL SPLIT-CASING 
TWO-STAGE TYPE... A high-ef- 
ficiency pump. For higher pressures 
then the single-stage type. Can be 
automatically primed. Capacities 
to 325 g.p.m. Heads to 575 feet. 


SINGLE- 
STAGE 
MONOBLOCS 


Two- 
STAGE 
MONOBLOCS 






.. Self-contained motor and pump, 
unit rotor, one-piece frame. Espe- 
cially compact. For general or 
special service. Can be mounted 
in any position. Capacities to 


1000 g.p.m. Heads to 250 feet 


= 





FREFLO PUMPS, WITH NON- 
CLOGGING IMPELLERS .. . For 
liquids containing solid matter in 
suspension. Capacities from 85 
to 7500 g.p.m. and heads up to 
140 feet. Also made in vertical type. 





END-SUCTION TYPE...REMOV- 
ABLE SUCTION HEAD... Pressed 
steel welded frame. Maximum 


simplicity. Capacities to 125 g.p.m. 
Heads to 80 feet. For belted or 
motor drive. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 


Offices and Representatives in Principal Cities throughout the World 


WORTHINGTON 


E = (0 


AMM hh ATTA) ‘ 


A-36152 
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AGENERAL 


The GENERAL B-55 slow-open- 
ing gas valve provides simul- 
taneous control of gas flow and 
damper opening for industrial 
boilers and furnaces. It allows a 
flare-pilot effect for ignition of 
the main flow of gas — slowly 


GENERAL 


1505 Broadway 
Cleveland, Ohio 


DISTRIBUTORS 


a 
IN 
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B-55 
Electrically Operated 
Slow-Opening Gas Valve 


opens louvre door slightly ahead 
of gas flow—delivers a uniform 
increase of flow to burners. In- 
dustrial users enthusiastic over 
field performance. For engi- 
neering data and wiring dia- 
grams write for catalog M-182. 


(CONTROLS 


1370 Harrison Street 
San Francisco, Calif 


PRINCIPAL CITIES 





4 








Take Size: 15 to 7,000 gallons 
Take Depth: anything down 
Take Use: 






RE GEARED ¢ 
All WATER USERS « 





o the NEEDS of 





per minute 


to 1,000 feet 


wherever water is to be pumped for indus- 


trial, municipal or agricultural purposes 


Take Quality: designed and 
fication of delivering water 


built to the express speci- 
at the lowest overall cost. 


Take Service: international in scope, promptly available 


anywhere 


POMONA PUMP CO. 


53 W. Jackson Blvd., Chicago @ 208 E. Commercial St., Pomona, Cal. 


POMONA TURBINE PUMPS 
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Building Up Furnace Efficiency 


“How to Build Up Furnace Efficiency,” by Jos. W. Hay 
Published by the Dunes Publishing C. 
18th ed., 559 pp., 54% x 7 


Combustion Engineer. 
P. O. Box 299, Michigan City, Ind. 


in., cClothbound. Price $3.00. 


Written in “popular” style and profusely illustrated with car 
toon drawings, the author gives in this volume practical sug 
gestions for operating boilers efficiently. This edition, th 
eighteenth, has been revised and enlarged, the book having bee: 
out of print for several years. 

Why and how fuel is wasted, spotting and stopping fuel wastes 
how to keep fuel waste stopped, and oils, gas and waste fuel 
are among the subjects covered. An appendix presents con 
siderable data that could not readily be classified under any of 
the chapter headings, and includes a section on efficient opera 


tion of domestic heating plants. 








Booklets, Reports and Papers 








Piping Design Manual 

“Pittsburgh Piping Design Manual,” 69 pp., 8'%4x10% in 
published by Pittsburgh Piping & Equipment Co., 14—43rd St. 
Pittsburgh, Pa. Price, $3.00. 

This book—based on the work of E. A. Wert and S. Smith, 
with G. Sinding-Larsen and George W. Petrie, Jr., collaborating 
—has been compiled to assist the engineer in designing piping 
for flexibility, and to eliminate insofar as possible arduous and 
time consuming effort and yet assure adequate design. Data 
for the correct proportioning of a number of the commonly used 
piping structures using “superflexible” corrugated tangents with 
creased bends are given, and a series of curves for determining 
the flexibility of three plane smooth pipe structures is included. 
Equations and curves similar to those given but composed en- 
tirely of smooth pipe are developed in “A Manual for the De- 
sign of Piping for Flexibility by the Use of Graphs,” by E. A. 
Wert, S. Smith T. Cope, published by The Detroit 
Edison Co. 

Chapter 1 
with creased quarter bends, Chapters 2 to 7 
cases involving 90 degree and U-bends, Chapter 8 gives com 
parison curves for effect on flexibility using short radius creased 
bends and corrugated tangents, Chapter 9 considers corrugated 
pipes in axial loading, and Chapter 10 is an explanation of con- 


and E. 


corrugated tangents 


take up 


discusses the application of 
various 


stants. 

Chapters 11 and 12 are devoted to three plane pipe structures 
and Chapter 13 to the location of welded joints. Chapter 14 
concerns choosing an allowable working stress for pipe struc 
tures, and Chapter 15 flexibility factor curves effect on force 
and moment with variation of flexibility factor. Chapter 16 
is a summary. 

Several tables on the properties of pipe, and other pertinent 
included. 


data are 


Manual of American Standards 


“A Manual of American Standards Approved by the Ame 
ican Standards Association,” 12 pp., 7%*10% in., issued | 
American Standards Association, 29 W. 39th St., New Yor 
N. Y. 

This pamphlet gives an indexed list of engineering and indu 
trial standards and safety codes approved by the 4. S. 


Classifications are civil engineering, mechanical engineeri! 
electrical engineering, automotive, transportation, ferrous a! 
non-ferrous metallurgy, chemical industry, textile industr 


mining, wood industry, pulp and paper industry, and misc: 
laneous, including symbols, petroleum products, dust explosio: 
gas appliances, noise, and others, 
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Air Flows Exactly | 
the Way | 
You Want It 


Patent 
Pending 


with INDEPENDENT 
| 'Fabrikated" Adjustable | 
| Directed Air Flow | 


REGISTERS and GRILLES 


| If air does not flow the way you had planned, grille 
bars can be adjusted to any angle up to 45 degrees. 
| Made in any size, any finish. 


|THE INDEPENDENT REGISTER CO. 
| 3757 E. 93rd St. Cleveland, O. 








Send for 
catalog and 
data book. 
































The M. K. O. BOILER FEED 


Wherever installed this electrically operated unit 
has soon paid for itself in increased boiler effi- 
ciency and economy. 


Entirely automatic in action, the M. K. O. 
pumps feed water against high boiler pressure 





HOLTZER- CABOT 




















FAN DUTY MOTORS for UNIT AIR 
CONDITIONERS 


ARE USED BY THE LEADING AIR CONDITIONING EQUIP- 
MENT MANUFACTURERS BECAUSE OF THEIR SUPERIOR 
QUALITY AND PERFORMANCE. 


FIRST—Complete absorption of torque pulsations by steel 
spring base, together with mechanical and electrical refine 
ments in design, combine to give PERMANENT SILENT 
OPERATION. 

SECOND—Adjustable speeds over a wide range, and any 
desired single or double shaft extension will enable you to 
obtain the EXACT SELECTION of the motor to properly 


operate your unit 


Their experience 
e Bull sin. 


Our Engineers will gladly confer with you. 
an be helpful—write Department 20 for descripti 


tHe HOLTZER- -CABOT 


ELECTRIC COMPANY 
125Amory St., fyodston, Mase. 
MOTOR SPECIALISTS 












A COMPLETE LINE of pumps that can “‘take it’’—types and 
sizes to meet every need. LOW OPERATING COSTS assured 
by correct design, heavy-duty construction and 62 years of 
experience. For complete information, check below and 
mail us this ad. 


. returns condensate to boiler . . . supplies 
make-up water as needed. Used with gas, oil, 
stoker, or hand-fired boilers. 











Write today for details and prices. 


MEARS-KANE-OFELDT 


Executive Office and Factory 
1903-1915 EAST HAGERT ST. - - PHILADELPHIA 
Branch Offices or Distributors in Principal Cities 
Also Makers of Kane & Ofeldt Gas Steam Boilers 














[) Ball Bearing Cen- 
trifugal Pumps 

[] Boiler Feed Pumps 
(Centrifugal) 

C) Boiler Feed Pumps 
(Steam) 

OC o ndensation 
Pumps and Receivers 
_] Fire Pumps 


_) General 


} Fuel Oil Pumping 
Units 
Service 
Centrifugal Pumps 
] Hydraulic Pressure 
Pumps 
(}) Motor-Unit Cen- 
trifugal Pumps 
Power Pumps 


Self - Priming 
Centrifugal Pumps 
Sump Pumps 


Oo Tank Pumps 
(Steam) 
Vacuum Heating 


Pumps (Centrifugal) 
(1) Vacuum Heating 
Pumps (Steam) 


AMERICAN STEAM PUMP COMPANY 


BATTLE CREEK, MICHIGAN ... 


Pumps and Pumps Only Since 1873 
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URTIS 


AIR-CONDITIONING UNITS AND 
COMMERCIAL REFRIGERATION 








1/6th H. P. to 15 tons—Air and Water 
cooled. Extra capacity—Slow operat- 
ing speed — Experienced design— Low 
up-keep— Rugged construction—Fine 
materials and Precision workmanship. 


Some desirable territories still open. 


Advanced design, soundly engineered. 
82 successful years—financial stability. 


C T CURTIS REFRIGERATING MACHINE CO. 
UR IS Division of CURTIS MANUFACTURING CO. 
1950 KIENLEN AVE., ST. LOUIS, MO., U.S. A. 








CHAUFFAGE CENTRAL 
AUTOMATIQUE 


[STOKER FOR AUTOMATIC HEATING] 


Belgian firm will transfer to well-qualified con- 
cern license for the sale or manufacture of 
its patented "Sabrulec" stoker for pitted in- 
stallation, provided with patented mechan- 
ical pokers, and assuring savings of 30 to 
70%,. Write SABRULEC: No. 21, Rue 


Grisar, Brussels, Belgium. 














— 


REGA 
SELF CLEANING 


Spray Nozzles 


Wherever a fine spray of water is needed for humidifying, cleaning or 
cooling process, the Rega Self Nome Spray Nozzles operate auto- 
matically without use of air. Capacities, 6 quarts or more an hour. 
Tested on diversified installations 
Also supply Rega Self Clean- | 
ing Baffle Plate Nozzles. 


REGA MANUFACTURING CO., 79 Mi. Hope Ave., Rochester, N. Y. 
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FHA Annual Report 


“Second Annual Report of the Federal Housing Administra 
tion,” 52 pp., 6x9 in. 

This second annual FHA report covers the calendar year 
1935. Subjects included are objectives and accomplishments 
modernization credit insurance, mutual mortgage insurance (on 
to four family houses, large scale projects, and national mort 
gage associations), staff activities (including technical, legal 
public education and economic and statistical research), and or 
ganization, personnel and finance. The appendix presents tables 
of modernization and repair notes insured by States; mortgages 
accepted for insurance, by States; a list of State enabling legis 
lation, and a table and chart of building permits for new resi 
dential buildings. 

In his letter of transmittal, Stewart McDonald, Administrator 
says that at the close of 1935, total business transacted by the 
FHA amounted to $540,080,202, made up of modernization and 
repair notes insured, title 1, $254,070,729; home mortgages ac- 
cepted for insurance, $170,594,864; mortgages accepted on larg« 
scale housing projects, $27,030,234; home mortgages in process 
of appraisal, $27,149,088; and home mortgages appraised, ex- 
aminec, and rejected, $61,235,287. 








Recent Trade Literature 








For your convenience in obtaining copies 
of bulletins, see coupon on page 110 


No. 927. AIR CONDITIONERS: Buffalo Forge Co., 490 
broadway, Buffalo, N. Y. 24 p. bulletin on type “PC” cabinets 
for central air conditioning, available in capacities from 3 to 24 
tons and in combinations for simple cooling or complete air con- 
ditioning. The equipment is described and illustrated in detail, 
and complete tables and charts are presented with examples of 
their application in selecting units. 14 pages are devoted to 
direct expansion cooling—temperature and water cooling—tem- 
perature capacity charts, and dimensions and other related data 
are presented. 


No. 928. AIR CONDITIONERS: The General Air Condi- 
tioning Corp., Apple St., Cincinnati, O. Leaflet describing 
“Alpine” summer air conditioners for cooling, dehumidifying and 
filtering available in wall and overhead type units. Installations 
im a beauty parlor, theater, office, restaurant and dress shop 
are pictured. 


No. 929. AIR CONDITIONING: Carrier Engineering 
Corp., $50 Frelinghuysen Ave., Newark, N. J. 12 p. bulletin 
describing this company’s various types of equipment for air 
conditioning, refrigeration and space heating—small room units 
for individual rooms and offices to large central station plants 
Specifications and notes on applications are included. 


No. 930. AIR CONDITIONING: Carrier Engineering 
Corp., 850 Frelinghuysen Ave., Newark, N. J. Spirally bound 
booklet on air conditioning department stores, a complete pres 
entation including information on the scope and variety of this 
company’s service, typical installations and data on them, and 
quotations from owners of department store air conditioning 


systems. 


No. 931. AIR CONDITIONING: Carrier Engineerin 
Corp., 850 Frelinghuysen Ave., Newark, N. J. Spirally bou 
booklet on air conditioning office buildings, a complete present 
tion including information on the scope and variety of this con 
pany’s service, typical installations and data on them, quotatio: 
from owners of office buildings, and value of air conditionin 
to building owners and tenants. 


No. 932. AIR CONDITIONING: Minneapolis-Honeyws 
Regulator Co., 2701 Fourth Ave., South Minneapolis, Mi: 
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SQUARE FINNED TUBING 
WE are splendidly equipped to supply high efficiency 


Finned Tubing and Complete Coils for all heat transfer 
purposes. 


Special Shapes, Bends and Continuous Coils 





Correspondence invited. 


The GaO Manufacturing Co., New Haven, Conn. 





Pioneer Manufacturers of Individual Square Fin Tubing in 
the United States 





STANLEY UNISHEARS 
CUT SHEET METAL ON THE JOB 


PORTABLE 


MODELS 
TO GUT UP TO 


14 Ga. H. R. Steel 









Plug in Any 
Light Socket 












7 STATIONARY 
MODELS 
TO CUT UP TO 
VA 4/ 


BOILER PLATE 











Speed—as you feed—up to 
15’ per minute. Cut any sheet 
material any pattern. Smooth, 
finished edges. 


STANLEY ELECTRIC TOOL DIV. 


The Stanley Works 
NEW BRITAIN, CONN. 
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What a Savings Cian 
Dart Can Start for You! 


When you put in Dart Unions, it amounts to putting several deposits 
in the bank. According to the extent of your piping, write out your 
own slips on these “receivables”: 
1. Breakage and stretch practically eliminated regardless of pipe 
strains or wrench abuse. 
2. No loss of time. 
3. No loss of power. 
4. No work qpetes by leakage. 
5. Darts can be taken off the line and reinstalled repeatedly 
perfect tightness—time after time. 
The last item is the largest, and you can bank on it as often as you 
need to! For Dart’s two heavy, non-corrosive bronze seats, ground to a 


with 


true ball joint, make Dart Unions easy to take down, easy to remake, 
hard to wear out. It costs Dart several extra manufacturing operations 
to make unions like this—but it enables you to save money year after 
year. Check Dart savings for yourself. Tell us the size you use most 

Get a line in the mail 


we'll send you one to try out free of charge. 
today. 

















For Summer 


and Winter 
Air 
Conditioning 
Systems 


—use MONCRIEF 
AIR CONDITIONING 
PIPE AND FITTINGS 


with special lock joints. Modern, accurately 
made, compact. Everything necessary to install 
a complete air conditioning system. 

Send for new catalog. 


THE 
HENRY FURNACE & 
COMPANY 


3480 E. 49th St. 





FOUNDRY 


Cleveland, Ohio 
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48 p. booklet “This Thing Called Automatic Heating and Air 
Conditioning” addressed to prospective owners and users and 
explaining the elements involved in air conditioning and auto- 
matic heating, the important part played by control, and the 
necessity of planning for control as an integral part of the 
system. Attractively presented with numerous illustrations, the 
discussion is comprehensive and includes sections on various 
methods of heating control, summer-winter control, functions of 
air conditioning and types of equipment, air conditioning existing 
buildings, new buildings, large buildings, and air conditioning in 


industry. 


No. 933. AIR VELOCITY METERS: Illinois Testing 
Laboratories, Inc., 419 N. La Salle St., Chicago, Ill. 4 p. bul- 
letin on “Alnor Velometer,”’ instantaneous direct reading air 
velocity meter, indicating directly on a scale air velocities in 
feet per minute, and available in shutter, orifice and tube types. 
Complete information on construction, uses and prices is given. 


No. 984. ALLOY STEELS: International Nickel Co., Inc., 
67 Wall St.. New York, N. Y. Chart showing approximate rela- 
tions between Brinell, Rockwell and Shore hardness values and 
the corresponding tensile strengths of constructional alloy 
steels, and two guides to the selection of nickel alloy steels and 


nickel cast irons. 


No. 935. BOILERS: Manitowoc Boiler Works, Manitowoc, 
Wis. 4 p. bulletin describing “Model C” heating boilers in 22 
sizes with capacities from 2,300 to 33,000 sq ft of radiation, 
which can be arranged for any type of fuel. 


No. 936. BLOW-OFF VALVES: Edward Valve & Mfg. 
Co., Inc., 1200 W. 145th St., East Chicago, Ind. 18 p. catalog 
of blow-off valves for all American Standard pressures, describ- 
ing in detail, features of construction, giving dimensions, list 
prices and weights, flange facings and flange dimensions and 
other pertinent information, 
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No. 937. CONTROL: Brown Instrument Co., Division , 
Minneapolis-Honeywell Regulator Co., Wayne & Roberts Aves 
Philadelphia, Pa. Leaflet entitled “To Measure and Contr: 
Is to Economize,” describing briefly flow meters, motoriz« 
valves, thermometers, hygrometers, CO: meters, potentiometer 
pyrometers, etc. 

No. 988. CONDENSATE RETURN UNITS: _Ingersol! 
Rand Co., 11 Broadway, New York, N. Y. 8 p. bulletin de 
scribing condensate return units, consisting of a receiver, 
“Cameron Motorpump,” and suitable automatic starting an 
stopping devices, for use in stores, schools, office buildings, plant 
and so forth. Equipment and its installation is described an 
dimensions, specifications and capacity tables given. 

No. 939. ELECTRIC SCREW DRIVERS: _Independen: 
Pneumatic Tool Co., 600 W. Jackson Blvd., Chicago, Ill. 4 p 
bulletin describing one-hand portable electric screw driver wit! 
driving range of No. 4 to No. 12 screws. Weight is 3% Ib 
and overall length 10% in. 

No. 940. GAUGES: American Schaeffer & Budenberg Di 
vision, Consolidated Ashcroft Hancock Co., Inc., 11 Elias St 
Pridgeport, Conn. 12 p, catalog of “American” mercury pres- 
sure and vacuum gauges— gauges, draft gauges and mer 
curial barometers—illustrating the various types, giving speci- 
fications and list prices. 

No. 941. HEAT EXCHANGERS: The Duriron Co., Inc., 
150 N. Findlay St., Dayton, O. 4 p. bulletin on heat exchangers 
available in a number of different corrosion resisting alloys, de- 
scribing construction, applications, auxiliary equipment and giv- 
ing specifications. Among applications are heating plating solu- 
tions, sterilizing vinegars, and heating metal pickling solutions 

No. 942. PIPE THREADING MACHINES: Landis Ma 
chine Co., Waynesboro, Pa. 8 p. bulletin featuring pipe thread 
ing and cutting off machine of semi-portable type, including de- 
tailed description of features and accessory equipment. 
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QUIETNESS 


Patented 





Pillow Block Assembled used. 





Bearing Requirements Met By RANDALL 


SIMPLICITY of INSTALLATION 
EASE of ALIGNMENT 
UNINTERRUPTED SERVICE 
MINIMUM ATTENTION 
LOW INITIAL COST 
Manufacturers desiring the above features in 
Application now have available the answer with the DR-OR 
(Precision Bored) Pillow Block. 
Ideally suited for Unit Heaters, Blowers, Fans, Pumps and 
Air Conditioning Equipment of all kinds where motors are 


Write for Specifications and Data. 


RANDALL GRAPHITE PRODUCTS CORP., 609 W. Lake St., Chicago, III. 







Upper Reservoir 


One of Graphite 
Oil Feed Plugs 


Cast Iron Divid- 


Bearing ing Ribs 


Oil Return Groove 
Lower Wool 
Packed Reservoir 


Cut Away Section of DR-OR 
Spherical Ball 








\WILLIAM 


VULCAN 
SUPERIOR 
CHAIN PIPE VISE 





OVERHEAD 
ADJUSTMENT 
2 sizes for 4” 
to 449” pipe 








GENUINE “VULCAN” 
DROP-FORGED 
CHAIN PIPE VISE 
Small, compact, light yet unbreak- 


able. 4 sizes for pipe from %” to 
18”. 





J. H. WILLIAMS & CO. 


75 Spring Street New York, N. Y. 























NIPPLES 


Thomas Devlin Mfg. Co., Inc. 
Burlington, New Jersey 


ASK ANY RECOGNIZED JOBBER 
























HOFFMAN 


SPECIALTIES 


a 


— 
The most com- 


plete line of heat- 


ing specialties 


for every type 


of steam system 


VENTING VALVES 
TRAPS 
SUPPLY VALVES 
PUMPS 


See your wholesaler or write to: 


HOFFMAN SPECIALTY CO., Inc. 
WATERBURY, CONN 


Heating -Pipin 
April, 1936 Air Conditioning 

















CORRECTLY DESIGNED SURFACE 


COOLING HEATING 
AIR CONDITIONING 





BUILT FOR THE INDIVIDUAL JOB 
AT LOW COST 


THE BUSH MFG. CO. 
HARTFORD, CONN. 


New York Detroit Chicago 
489 Fifth Ave. 6432 Cass Ave. 610 N. Oakley Blvd. 
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Disassembled view showing West- 
co’s Casings, patented Removable 
Liners and Impeller which is pump’s 
only moving part. Impeller operates 
without metal-to-metal contact. 







WESTCO PUMP CASINGS 


Last a Lifetime 


Au.t-bronze Removable Liners form the liquid channel in which 
Westco’s Turbine-type Impeller rotates. Pump Casings are completely 
protected against any possible wear—thus assuring lifetime service for 
the Casings. Interchangeability of Westco’s Liners permits wide varia 
tion of pump capacity and head. 


Automatically Adjust 


A Westco’s capacity is not materially affected by considerable in 
crease or decrease in head. P. consumption decreases in propor 


tion to any head decrease, thereby maintaining efficiency and guarding 
against motor overload. 


Send Coupon for Details 

Fill in coupon and mail today for FREE 
interesting Literature. Westco Pump Corp., 
Davenport, lowa Branches: New York 
Punts amp Wane Svemms = Phila., Chicago, Los Angeles, San Francisco. 


poco ----—MAIL COUPON TODAY—------~-~+ 


Westco Pump Corp., Davenport, la., Dept. H-4. Gentlemen: Please 





send FREE Literature on Westco Uni-Bilt Pumps. 


| 
' 
i 
1 Name 
I 
I 


Address .. eer iwseeensroucavasesenteaeses 


ELECTRIC 
UNIT 
HEATERS 





“Occasional” heat 
ace seeee can be economical 


k It is admittedly wasteful to fire up an 

boo of entire heating system to heat only a few 

spots, or for a limited time. Gn — 

: : simpler to snap on one or two romalox 

Electric Heating electric unit heaters, throw the heat where 

you want it, only as long as you want it 

Facts - F R F F —then have heating cost cease instantly as 

the switch is turned off. Many heating 

problems instantly give way to this easy 
solution. 

Chromalox units come in other forms, 
designed especially for use with air con- 
ditioning systems. Every heating and air 
conditioning engineer will want the facts— 
The coupon, with your letterhead, brings 
you the valuable Chromalox Book of 
Electric Heat. 


EDWIN L. WIEGAND CO., 
7610 Thomas Blvd., Pittsburgh, Pa. 


Send me the new 60-page CHROMALOX book, 
and full information on Unit Heaters. 


| MPPPTTTTTTTTTTTTTIT TTT CITT TTT TTT TTT TTT 
Position ..ccccccccccccccccccccccccccccesocceses 





110 





peal: READY NOW 
OUR NEW 


CATALOGUE | 


WRITE FOR 
IT AT ONCE, 


REMPE "FIN COIL" COMPANY 
340 N. Sacramento Blvd., Chicago, Ill. 










ceTrecoe ne ree | 


-~@e- 

















* 
Greater Capacity 
because the air swirls at propeller tips 
are eliminated. Will move more air 
per fan diameter than other airplane 
fans—hence more efficient. Sizes 12 


inch to 84 inch. Write for descriptive 
and technical bulletins. 


International Engineering 
Inc. 
Dayton, Ohio 
15 Park Row New York, N. Y. 








“ALNOR” VELOMETER 





(BOYLE SYSTEM) 


Instantaneous— Direct Reading 
Air Velocity Meter 
20 FPM to 6000 FPM 
Write for folder. 


ILLINOIS TFSTING LABORATORIES, INC. 
419 No. La Salle St. Chicago, Illinois 













Electrim 


World’s Finest Valves 


Before you specify controls, write for 
our new catalogue. We manufacture a 
complete line of valves and regulators. 
All types and sizes. Precision-made 
and engineered to give continuous and 
uniform service. See these latest 
developments in control equipment. 


THE ELECTRIMATIC CORPORATION 
2100 Indiana Avenue « Chicago, U.S. A. 


SPECIFY ELECTRIMATIC CONTROLS FOR 





EFFICIENT OPERATION 


Heating - Piping 
aiAir Conditioning 














April, 


No. 943. PUMPS: Westco Pump Corp., Front & Gain 
Sts., Davenport, Ia. 8 p. bulletin on condensation return un 
for automatically returning to low and high pressure ste: 
plants, condensation from radiation systems, heaters, steam coi 
kettles, etc. Available in two lines, one with flexible coupli: 
drive and the other of “Uni-Bilt” construction. Rating a: 
selection tables and dimensions are given. 

No. 944. PUMPS: Westco Pump Corp., Front 
Sts., Davenport, Ia. 4 p. bulletin covering “Uni-Bilt” 
pumps, direct connected to motor and particularly adaptable 
connection with air conditioning and heating equipment. Sek 
and a description of features of c: 


& Gain 
turbi 


tion and performance tables 
struction are given. 
No, 945. PUMPS: 
Sts., Davenport, Ia. 8 p. 
turbine pumps of standard design, connected to motor by flexib! 
the principal applications of which are transferring 
various process liquids; also applicable in connection with ai: 
conditioning and heating Selection and performance 
construction, specifications and description of features 


Westco Pump Corp., Front & Gain 
bulletin illustrating and describii 


coupling, 


systems. 
tables, 
are given, as well as a description of increasing or decreasing 
capacity and head by means of removable liners. 

No. SEPARATORS: The 
I.exington Ave., New York, N. Y. 


oil and gasoline separators for preventing 


Co., 420 
“Solus” 


Central Foundry 


Booklet describing 


946. 


oil and gasoline from 


entering drains and. sewers. 
No. 947. THERMOMETERS: H-B Instrument Co., Inc.. 
2518 N. Broad St., Philadelphia, Pa. 19 p. “Blue Book” of 


full line of industrial, indicating and recording thermometers of 
various types, with complete information on each. 

No, TUBING: Co., American Metal 
Hose 414 Conn. 16 p. 
seamless air, 


American Brass 
Waterbury, 
flexible tubing for conveying 
giving complete information on construction, 
typical installations, and specifica- 


948. 


Branch, Meadow bul- 


letin§ on liquids, 


steam and gases, 


advantages and applications, 


tions. 
No. 949. UNIT HEATERS: Carrier Engineering Corp., 
850 Frelinghuysen Ave., Newark, N. J. 12 p. bulletin on 


“Kroy” describing features of 
construction, 
and _ specifications, 

No. 950. UNIT HE 
850 Frelinghuysen Ave., 
diffusing floor type 
formation on details, 


type propeller fan unit heaters, 
advantages and giving rating and selection tables 
ATERS: Carrier Engineering Corp., 
Newark, N. J. 24 p. catalog of heat 
unit heaters, with complete in 
dimensions, 


units or 


construction ratings, capacity 


tables, recommended installation, practices, specifications, etc 
No. 951. WELDING FITTINGS: Bonney Forge & Tool 
Works, Forged Fittings Division, Tilghman St. & Meadow St., 


“Weldolets” and “Thredolets,” 
specifically designed to make 
outlets, ete. 


bulletin on 
fittings, 


Pa. 


stock welding 


Allentown, 12 p. 
individual 
branch 
The “Thredolets” are 
outlets are tapped to Standard 
of their use and applications are described, 
dimensions and weights are given 


such as tees, crosses, side 
similar to the “Weldolets” 


Taper I. P. 


connections 
except their 
sizes. Advantages 
and instructions fo! 
prices, 


installing, stock sizes, 


FOR YOUR CONVENIENCE 
Heating, Piping and Air Conditioning, 


6 N. Michigan Ave., Chicago, Ill. 14-06) 
Please ask the manufacturer to send me more informa 
tion about the equipment mentioned under the following 


reference numbers in 
Trade Literature.” 


“Equipment Developments” and “Recent 
(Circle numbers in which you are inte! 


ested) : 

686 687 688 689 690 691 692 693 6 
695 696 697 927 928 929 930 931 

933 934 935 936 937 938 939 940 

942 943 944 945 946 947 948 949 

051 

RS Retin cits uO ai et Cede eer 
PN aos dein a 0s ca wen aed awwbawakrus Katana tet duesnanaee 


bu Secs ve aw kaa eens abd weekans oestrone 














